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ABOUT THE JOURNAL

Instruction to Authors
Papers
The Ibrahim Cardiac Medical Journal (published bi- 
annually) accepts contributions from all branches of 
cardiovascular diseases which include original articles, 
review articles, case reports and letter to the Editor. 
The articles submitted are accepted on the condition that 
they must not have been published in whole or in part in 
any other journal and are subject to editorial revision. The 
Editor preserves the right to make literary or other 
alterations which do not a�ect the substance of the 
contribution. It is a condition of acceptance that the 
copyright becomes vested in the journal and permission 
to republish must be obtained from the publisher. 
Authors must conform to the uniform requirements for 
manuscripts submitted to biomedical journals (JAMA 
1997; 277: 927-34).

Legal Considerations
Authors should avoid the use of names, initials and 
hospital numbers which may lead to recognition of a 
patient. A table or illustration that has been published 
elsewhere should be accompanied by a statement that 
permission for reproduction has been obtained from the 
authors or publishers.

Preparation of manuscript
Each manuscript should indicate the title of the paper, 
and the name(s) and full address (es) of the author(s). 
Contributors should retain a copy in order to check proofs 
and in case of loss. Two hard copies of each manuscript 
(double-spaced) should be submitted. If a manuscript is 
accepted for publication in the ICMJ, the editor 
responsible for it may request a soft copy (a CD or via 
internet) of the �nal revision. Each paper will be reviewed 

for possible publication. The Editor may wish to see the 
raw data (electronic form) if necessary. 

In preparing the manuscript, use double spacing throughout, 
including title, abstract, text, acknowledgement, references, 
table and legends for illustrations with font size 'Times New 
Roman 12'. Begin each of the following sections on a separate 
paper. Number pages consecutively.

The standard layout of a manuscript is:
- Title page
- Abstract, including Keywords
- Introduction (not headed)
- Methods
- Results
- Discussion
- Acknowledgements
- Funding
- List of references
- Tables & Figures (including legends)
- Illustrations (including legends)

The pages should be numbered in the bottom 
right-handcorner, the title page being page one, etc. Start 
each section on a separate page.

Title page
A separate page which includes the title of the paper. 
Titles should be as short and concise as possible 
(containing not more than 50 characters). Titles should 
provide a reasonable indication of the contents of the 
paper. This is important as some search engines use the 
title for searches. Titles in the form of a question, such as 'Is 
plasma homocystine a cause or manifestation of acute 
myocardial infarction?' may be acceptable.

The title page should include the name(s) and address (es) 
of all author(s). Details of the authors' quali�cations and 
post (e.g., professor, consultant) are also required. An 
author's present address, if it di�ers from that at which the 
work was carried out or special instructions concerning 
the address for correspondence), should be given as a 
footnote on the title page and referenced at the 
appropriate place in the author list by superscript 
numbers (1, 2, 3 etc.). If the address to which proofs should 
be sent is not that of the �rst author, clear instructions 
should be given in a covering note, not on the title page.

Abstract
The 'Abstract' will be printed at the beginning of the 
paper. It should be on a separate sheet, in structured 
format (Background; Methods; Results; and Conclusions) 
for all Clinical Investigations and Laboratory 
Investigations. For Reviews and Case Reports, the Abstract 
should not be structured. The Abstract should give a 
succinct account of the study orcontents within 350 
words. The results section should contain data. It is 
important that the results and conclusion given in the 
'Abstract' are the same as in the whole article. References 
are not included in this section.

Keywords
Three to six keywords should be included on the 
summary page under the heading Keywords. They should 
appear in alphabetical order and must be written in UK 
English spelling.

Introduction
The recommended structure for this section is
- Background to the study
- What is known /unknown about it
- What research question/hypothesis you are interested in
- What objective(s) you are going to address

The introduction to a paper should not require more than 
300 words and have a maximum of 1.5 pages 
double-spaced. The introduction should give a concise 
account of the background of the problem and the object 
of the investigation. It should state what is known of the 
problem to be studied at the time the study was started. 
Previous work should be quoted here but only if it has 
direct bearing on the present problem. The �nal 
paragraph should clearly state the primary and, if 
applicable, secondary aims of the study.

Methods
The title of this section should be 'Methods'–neither' 
Materials and methods' nor Patients and methods'. The 
Methods section should give a clear but concise 

description of the process of the study. Subjects covered 
in this section should include:
- Ethical approval / license
- Patient population
- Inclusion/ exclusion criteria
- Conduct of the study
- Data handling
- Statistics used to analyse the data including level of
   signi�cance
- (CTA)

Ethical clearance
Regardless of the country of origin, all clinical 
investigators describing human research must abide by 
the Ethical Principles for Medical Research Involving 
Human Subjects outlined in the Declaration of Helsinki 
and adopted in October 2000 by the World Medical 
Association, last ammended in 2013. This document can 
be found at:

http://ohsr.od.nih.gov/guidelines/helsink i .html. 
Investigators are encouraged to read and follow the 
Declaration of Helsinki. Clinical studies that do not meet 
the Declaration of Helsinki criteria will be denied peer 
review. If any published research is subsequently found to 
be non-compliant to Declaration of Helsinki, it will be 
withdrawn or retracted. On the basis of the Declaration of 
Helsinki, the Ibrahim Cardiac Medical journal requires that 
all manuscripts reporting clinical research state in the �rst 
paragraph of the 'Methods' section that:

- The study was approved by the appropriate Ethical 
Authority or Committee.

- Written informed consent was obtained from all 
subjects, a legal surrogate, or the parents or legal 
guardians for minor subjects.

Human subjects should not be identi�able. Do not 
disclose patients' names, initials, hospital numbers, dates 
of birth or other protected healthcare information. If 
photographs of persons are to be used, either take 
permission from the person concerned or make the 
picture unidenti�able. Each �gure should have a label 
pasted on its back indicating name of the author at the 
top of the �gure. Keep copies of ethics approval and 
written informed consents. In unusual circumstances the 
editors may request blinded copies of these documents to 
address questions about ethics approval & study conduct. 

Detailed description
The methods must be described in su�cient detail to 
allow the investigation to be interpreted, and repeated if 
necessary, by the reader. Previously documented standard 
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methods need not be stated in detail, but appropriate 
reference to the original should be cited. However, any 
modi�cation of previously published methods should be 
described and reference given. Where the programme of 
research is complex such as might occur in a 
cardiovascular study in animals, it may be preferable to 
provide a table or �gure to illustrate the plan of the 
experiment, thus avoiding a lengthy explanation. In 
longitudinal studies (case-control and cohort) exposure 
and outcome should be de�ned in measurable terms. Any 
variables, used in the study, which do not have universal 
de�nition should be operationalised (described in such 
terms so that it lends itself to uniform measurement). 
Where measurements are made, an indication of the error 
of the method in the hands of the author should be given. 
The name of the manufacturer of instruments used for 
measurement should be given with an appropriate 
catalogue number or instrument identi�cation (e.g. 
Radiometer PHM 7). The manufacturer's town and country 
must be provided. In the case of solutions for laboratory 
use, the methods of preparation & precise concentration 
should be stated.

Single Case Reports
Single case reports of outstanding interest or clinical 
relevance, short technical notes and brief investigative 
studies are welcomed. However, length must not exceed 
1500 words including an unstructured abstract of less 
than 200 words. The number of �gures / tables must not 
be more than 4 and references more than 25.

Animal studies
In the case of animal studies, it is the responsibility of the 
author to satisfy the Board that no unnecessary su�ering 
has been in�icted on the animal concerned. The refore, 
studies that involve the use of animals must clearly 
indicate that ethical approval was obtained and state the 
Home O�ce License number or local equivalent.

Drugs
When a drug is �rst mentioned, it should be given by the 
international non-proprietary name, followed by the 
chemical formula in parentheses if the structure is not 
well known, and, if relevant, by the proprietary name with 
an initial capital letter. Dose and duration of the drug 
should be mentioned in su�cient details. If the drug is 
already in use (licensed by appropriate licensing 
authority), generic name of the drugs should preferably 
be used followed by proprietary name in brackets.

Results
Present the result in sequence in the text, table and 
�gures. Do not repeat all the data in the tables and/ or 

�gures in the text. Summarize the salient points. Mention 
the statistics used for statistical analysis as footnote under 
the tables or �gures. Figures should be professionally 
drawn. Illustration can be photographed (Black and White 
glossy prints) and numbered.

Discussion
Comments on the observation of the study and the 
conclusion derived from it. Do not repeat the data in 
detail, already given in the results. Give implications of the 
�ndings, their strengths and limitations in comparison to 
other relevant studies. Avoid un-quali�ed statements and 
conclusions which are not supported by the data. Avoid 
claiming priority. New hypothesis or implications of the 
study may be labeled as recommendations. Letters are 
welcome. They should be typed double-spaced on side of 
the paper in duplicate.

References
References should be written in Vancouver style, 
numbered with Arabic numerals in the order they appear 
in the text. The reference list should include all 
information, except for references with more than six 
authors, in which case give the �rst six names followed by 
et al.

Examples of correct forms of references
Journals: Dosi R, Bhatt N, Shah P, Patell R. Cardiovascular 
disease and menopause. J Cli Diagn Res 2014;8(2),62-64. 
Chapter in a book: Hull CJ. Opioid infusions for the 
management of postoperative pain. In: Smith G, Covino 
BG, eds. Acute Pain. London: Butter worths. 1985;155-79.
All manuscripts for publication should be addressed to 
the Executive Editor:

Dr. Md. Nurul Amin
Associate Professor (Research & Development)
Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000
E-mail: mdamin01@yahoo.com, Tel: 88-02-41060451-58
Cell: +880-1753-178 452

Subscription
The Ibrahim Cardiac Medical Journal is published twice in 
a year (bi-annually). The annual subscription rate is Taka 
200.00 or $ 25.00 only, payable in advance to:

Ibrahim Cardiac Hospital & Research Institute
122, Kazi Nazrul Islam Avenue, Shahbag, Dhaka-1000, 
Bangladesh.
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Thirty Years of Transradial Coronary Interventions: Perspectives and Challenges
F. Aaysha Cader,1 M. Maksumul Haq,2 Saidur Rahman Khan3 

Thirty years ago, Canadian cardiologist Lucien 
Campeau first published his series of 100 coronary 
angiographies via transradial coronary catheterisation 
in Catheterisation Cardiovascular Interventions 
Journal.1 Transradial access (TRA) was achieved 
initially via radial artery cutdown in those with a 
positive Allen’s test, with the angiographic procedures 
themselves being performed predominantly via 5 
French catheters.1 This was followed by the 
adaptation of the radial access technique for 
percutaneous coronary intervention (PCI), pioneered 
by Ferdinand Kiemeniej of the Netherlands, who 
published his experiences, also in Catheterisation 
Cardiovascular Interventions in 1993.2

TRA for PCI seemed an attractive alternative, 
particularly as coronary stenting required higher 
doses of anticoagulation, consequently predisposing 
patients to bleeding, which was a substantial risk of 
the femoral approach and use of larger guide 
catheters. This was especially true in the case of 
acute coronary syndromes and primary PCI.3-7 A 
number of randomised controlled trials has been 
published since then, demonstrating the superiority 
of transradial approach versus transfemoral in 
reducing access site complications, bleeding and 
mortality.3-6 

The superiority of TRA is not limited to its reduced 
bleeding & mortality. The procedure is accompanied 
by greater patient comfort, the ability to same-day 
discharge as well as enhanced cost-effectiveness. As 
a result, TRA was gradually adopted across the 

globe, with many centres, including our centre, 
learning the process from proponents of TRA, friends 
and proctors: the proverbial “See one, do one, teach 
one” in practice. Given its advantages, TRA gradually 
gained popularity not just among patients who would 
seek out the convenience of having their procedures 
via the wrist, but also catheterisation laboratory 
staff, for whom the task of sheath removal and 
haemostasis was quicker, could be done in the 
catheterisation laboratory immediately post-procedure, 
did not involve documenting activated clotting times, 
enhancing convenience.  As a pioneer in the adoption 
of transradial intervention in the country, our centre 
has implemented the transradial route as the default 
access site for a wide range of coronary 
catheterisation procedures, including primary PCI8 as 
well as complex PCI procedures such as graft vessel 
interventions,9 chronic total occlusion (CTO) PCI with 
bi-radial access for dual injection,10-11 bifurcation PCI 
& calcified lesions.12,13 Furthermore, unlike 
transfemoral access, TRA also allows for the use of 
universal diagnostic catheters as well as guide 
catheters, which reduce radial artery spasm and 
affords better patient comfort and operator ease by 
precluding the need for multiple catheter 
exchanges.14 At our radial centre, multivessel left 
and right system PCI is not infrequently undertaken 
with a single JL guide by dedicated radial operators.15

As TRA gradually gained momentum worldwide, 
colleagues in Japan began propagating the slender 
TRA approach,16 which is essentially a further 
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downsizing of transradial equipment, with the use of 
smaller sheaths and guides, sheathless guides, and 
active support techniques (Figure-1). Slender 
techniques are particularly useful among patient 
subsets with narrower radial arteries, such as 
diabetics and South Asians, whom we frequently 
encounter in local practice in Bangladesh. A case 
series of slender CTO PCI as well as a novel use of 
transradial ping-pong technique has been 
undertaken at our centre with satisfactory results.11 

With the development of ancillary equipment for PCI, 
and greater deliverability of stents and balloons, 
back-up support via TRA required for complex PCI is 
no longer an issue. Furthermore, contemporary 
transradial guides, can easily accommodate 
intravascular imaging catheters (even 5 French 
guides), rotational atherectomy burrs and up to two 
balloons for kissing balloon inflation in bifurcation 
PCI via 6 French guides. The adoption of TRA is not 
without challenges, however, as is often the case 
when pursuing a shift from the norm. For the 
operator, a learning curve exists that cannot be 
underestimated, particularly with navigating radial 
loops, subclavian loops (in the form of rollercoaster 
loops and cobra loops etc.) and learning to acquire 
active and passive support appropriately, including 
for those operators previously accustomed to the 
femoral approach. For the centre, there arises a 
need to train staff in preparation and ergonomics, as 
well as make provisions for dedicated radial 
equipment. Paradoxically, for fellows trained in the 
contemporary generation, radial access remains the 
easier choice, with a need for dedicated training in 
femoral access, an important skill that must be 
retained when emergency and alternative access is 
required.

Despite its popularity and ease of use, a notable 
caveat of TRA remains radial artery occlusion (RAO), 
which is the Achilles’ heel of TRA.17 An occluded 
radial artery restricts the use of the same RA for 
future procedures, as a conduit for coronary artery 
bypass grafting or for arteriovenous fistula 
creation.17,18 The adoption of various techniques, 
including patent haemostasis, first proven in an RCT 
to reduce RAO in 2008,19 as well as ipsilateral ulnar 
artery compression during patent haemostasis,20 

along with the use of adequate anticoagulation and 
contemporary best practices have resulted in 
reducing the incidence of RAO to <1% in randomised 
evidence globally.18 Real-world RAO rates globally 
however, remain between 0.3 to as high as 33%,18 
possibly owing to lack of adoption of best practices in 
busy labs.21 The distal radial approach, via the 
anatomic snuffbox or on the dorsum of the hand has 
recently gained global popularity as an alternative 
access route for vascular procedures, with a strong 
rationale supporting its potential for significantly 
reduced risk for RAO.22

Thirty years since the first transradial angiogram, 
transradial intervention is more than "just a fad", 
with further innovations in access and transradial 
equipment resulting in greater convenience and 
improved outcomes for our patients, with the 
branching out of TRA not just for coronary 
intervention, but also as an access site for peripheral 
interventions, carotid artery & neuro-interventions. 
However, despite the overwhelming evidence in 
favour of TRA and its inclusion in society guidelines, 
its uptake and incorporation into routine clinical 
practice globally, is still limited. As has been 
demonstrated however, the challenges to its 
adoption are not insurmountable, even in busy 
high-volume centres in Bangladesh, and thus every 
effort should be made to incorporate innovation into 
routine practice to improve patient outcomes. 
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Association between Mobile Phone Use and Physical Wellbeing 
Md. Nurul Amin,1 Md. Sultan-Ul-Islam,2 Md. Jawadul Haque3

ABSTRACT
Background & objective: Mobile phones transmit information using radio waves through a network of fixed antennas. 
Radiofrequency waves are electromagnetic fields, and unlike ionizing radiation such as X-rays or gamma rays, can neither 
break chemical bonds nor cause ionization in the human body. However, a large number of studies performed over the last 
two decades claimed that exposure to radiofrequency electromagnetic fields (RF-EMF) from mobile phone have been linked 
with symptoms ill-health. But the studies were studded with shortcomings and their findings were inconsistent. The 
present study was therefore intended to see the status of physical health of cell-phone users and the potential effect of 
talk-time on haemodynaic stability, as an indirect evidence of impact of RF-EMF on haemodynamic variables. 

Methods: A cross-sectional analytical design was considered suitable for assessing physical symptoms associated with 
mobile phone use, while for assessing changes in haeodynamic state before and after a certain duration of phone call were 
studied with the help of within sample pre-test post-test design. The study was conducted in the Institute of Environmental 
Science (IES), Rajshahi University (RU), Rajshahi between July 2017 to June 2022. Data for the study were collected from 
medical students of Rajshahi Medical College (n = 118) and students from RU (n = 195). Having obtained written approval 
from the IES, Rajshahi University, Rajshahi and verbal approval from the Supervisor and the Co-supervisor, data were 
collected from the respondents with their consent, over a period of three months from October to December 2021 using a 
semi-structured questionnaire containing the variables of interest. However, respondents suffering from any serious 
illnesses (like fever on the day of interview) or had a history of hypertension were excluded. We used questionnaires to 
obtain self-reported information on headache, tinnitus, hotness or earache during call, hearing deficit, vertigo, irritability, 
sleeplessness or digital eye syndrome like dry eye, red-eye, blurred vision, lacrimation, eye strain, neck pain etc. Whether 
radiofrequency radiation emitted from the mobile phone cause rise of local temperature and changes in haemodynamic 
variables like pulse, systolic and diastolic blood pressures of respondents data were taken before and immediately after a 
phone call and the differences between the two data-set were analyzed.

Result: The study demonstrated that respondents were invariably used to using Smartphone with mean duration of use 
being 6.8 ± 2.7 years. Investigating about profile of mobile use revealed that the median number of calls made and 
received daily (on an average) was 5(range: 1-55), the median of average duration of per call was 4 (range: 1-60) minutes 
with median duration of longest call daily being 10 (range:1-180) minutes. Overall, the users spent on an average 4.3±2.3 
hours’ time daily on mobile. A considerable proportion of mobile users experienced irritability (38.7%), sleeplessness 
(30.7%), weekly headache (30.3%), hotness in the ear during call (22.4%), earache (19.5%), occasional vertigo (13.4%) 
and tinnitus (12.1%). The symptoms of computer vision syndrome or digital eye syndrome reported were blurred vision 
(37.1%), eye-strain or irritation (32.3%), lacrimation (28.8%), dry-eye (15%), red-eye (18.2%) and neck pain (17.5%). 
The local temperature was observed to be significantly increased by 0.6 0F after a median duration of 20 (range: 4 – 32) 
minutes talk (p < 0.001) with consequent increase in heart rate by 3 beats/min (p = 0.009). However, neither local 
temperature nor pulse immediately after quitting the call was found to bear any significant correlations with talk-time.

Conclusion: The study concluded that a reasonable number of mobile users experienced irritability, sleeplessness, weekly 
headache, hotness in the ear during call, earache, occasional vertigo and tinnitus. The symptoms of computer vision or 
digital eye syndrome like blurred vision, eye-strain or irritation, lacrimation, dry-eye, red-eye and neck pain are also not 
unusual. The local temperature and heart rate are significantly increased with prolonged talk-time. 

Key words: Mobile phone use, physical wellbeing, haemodynamic variables etc.
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INTRODUCTION:
Last two decades have witnessed tremendous 
growth in communication technology. With the 
advent of digital technology, we can now 
communicate to any parts of the world by just 
touching on the screen of smartphone. Keeping pace 
with the communication technology, the world’s 
economy is growing faster. People’s adoption of 
mobile phone devices and internet-based services 
added an impetus in 2020 following the outbreak of 
CoVid19.1 Bangladesh Telecommunication Regulatory 
Commission data reported that the number of active 
mobile phone users has increased to 18.1 crore at 
the end of December 2021, nearly equal to the total 
population of the country. From making phone calls 
to participating in meetings, mobile phones have 
now become an indispensable tool of 
communication. Mobile phone connections have 
enabled tech-savvy users to do everything of their 
day-to-day activities using mobile phone services. 
Scientists working on the impact of mobile 
technology on human health and environment are of 
the opinion that these digital devices are not without 
side-effects, although, to date, there is an 
inadequate knowledge on what biological systems 
could be affected by the use of these devices.

International Agency for Research on Cancer (IARC) 
published cancer risks from Radiofrequency (RF) 
radiation. Human epidemiological studies gave 
evidence of increased risk for glioma and acoustic 
neuroma. RF radiation was classified as Group 2B, a 
possible human carcinogen. Further epidemiological, 
animal and mechanistic studies have strengthened 
the association. Besides, the carcinogenic effect of 
non-ionizing radiation emitted from cordless digital 
devices, numerous health effects have already been 
claimed to occur. Sensations of burning or warmth 
around the ear,2 headache3, disturbance of sleep4, 
alteration of cognitive functions and neural activity5,6, 
as well as alteration of the blood-brain barrier and a 
relative decrease in regional cerebral blood flow have 
been reported as effects resulting from mobile phone 
use.7,8 Individuals sensitive to electromagnetic fields 
often experience cognitive impairments & complaint 
of headache, and perceive that such symptoms could 
be caused by the RF-EMF exposure.9 Headache is an 

important warning sign that body temperature is 
rising to a risky level suggesting that when RF heats 
body tissues, body temperature and other vital 
physiological parameters such as heart rate and 
blood pressure may change.10 The heating effects 
arise when radiation is so high that it warms up the 
whole body by 1°C or more after 30 min exposure at 
4 W/kg specific absorption rate.11 

With the increasing use of new technology of 3rd 
generation (3G) or universal mobile telecommunication 
system (UMTS), using the 1.9–2.1 GHz frequency 
band has been introduced, followed by the 4th 
generation, social concerns have been raised 
concerning the possible health effects of radio 
frequency-electromagnetic fields (RF-EMFs) emitted 
by mobile phones in humans.12,13 Quite a good 
number of studies have investigated whether 
RF-EMF has adverse health effects. But the results, 
in general, are conflicting and inconclusive.14-16. 
While a number of studies demonstrated influence of 
radiation on health, others could not replicate these 
findings. Moreover, the studies have shortcomings 
and their findings are inconsistent. The present 
study was therefore, intended to 1) assess the 
prevalence of physical symptoms of ill-health like 
headache, tinnitus, hearing loss sleeplessness etc. 
among mobile users and 2) see the effect of mobile 
use (talk-time and duration of mobile phone use) on 
haemodynamic variables (blood pressure, heart rate 
and local temperature).

METHODS:

For assessing physical symptoms associated with 
mobile phone use, a cross-sectional analytical design 
was used, while for assessing changes in 
haeodynamic stability between baseline and after a 
certain duration of phone call were studied with the 
help of within sample pre-test post-test design. The 
study was conducted in the Institute of Environmental 
Science (IES), Rajshahi University (RU), Rajshahi 
between July 2017 to June 2022. The data for the 
study were collected from the 3rd year medical 
students of Rajshahi Medical College (n=118) and 
from the 2nd year students of Statistics and 
Accounting Departments of RU (n=195). As this 
study was a part of PhD thesis, conducted in the 
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Institute of Environmental Science (IES), Rajshahi 
University, Rajshahi, we obtained written approval 
from the IES, Rajshahi University, Rajshahi. Data 
were collected from the respondents on verbal 
approval from the Supervisor and the Co-supervisor 
and written consent from the respondents, over a 
period of three months from October to December 
2021 using a semi-structured questionnaire 
aadressing the variables of interest. However, 
respondents suffering from any serious illnesses (like 
fever on the day of interview) or had history of 
hypertension or were unwilling to give voluntary 
consent to participate in the study were excluded.

We used questionnaires to obtain self-reported 
information on headache, tinnitus, hotness or 
earache during call and hearing deficit (presumed to 
be caused by radiofrequency radiation) vertigo, 
irritability, sleeplessness or digital eye syndrome (a 
group of eye and vision problems resulting from 
extended computer or digital device use) like, dry 
eye, red-eye, blurred vision, lacrimation, eye strain 
or irritation, neck pain etc. Data on self-reported 
perceived mental problem (depression, stress and 
mental wellbeing), personal, familial and social 
problems (like study pressure, financial constraint, 
mobile addiction and love-affairs complex) were also 
assessed. Whether radiofrequency radiation emitted 
from the mobile phones cause rise of local 
temperature and changes in haemodynamic 
variables (like pulse and blood pressure), all the 
medical students were asked to make a call to their 
near and dear ones as long as they like. Before 
making a call their baseline pulse, systolic and 
diastolic blood pressures were measured (by a 
rechargeable digital blood pressure measuring 
instrument) and local temperature over parotid 
gland was recorded using an infrared temperature 
sensor. The data on these haemodynamic variables 
were again recorded as soon as they gave up calling  
and the differences between the two data-set were 
statistically analyzed to observe the changes in 
haemodynamic state and to find their association 
and correlation with talk-time. Data were analyzed 
using SPSS (Statistical Package for Social Sciences), 
version 25.0. The test statistics used to analyze the 
data were descriptive statistics, Chi-squared (χ2) 

Test, Paired-sample t-Test and Pearson’s correlation 
with level of significance being set at 5%.

RESULT:
The demographic characteristics show that median 
age of the respondents was 22.2 ± 1.1 (range: 
20-24) years. A male preponderance was observed 
among the respondents, although respondents from 
medical colleges were predominantly female and 
those from university were predominantly male. 
Over 70% of the respondents came from urban area 
and economically belonged to middle socioeconomic 
class (Table I). Profile of mobile use is illustrated in 
table II. All the respondents were used to using 
Smart phone. The mean duration of mobile phone 
use was 6.8 ± 2.7 years. While the median number 
of calls made and received daily (on an average) was 
5 ± 1 (range: 1-55), the median of average duration 
of per call was 4.0 ± 0.4 (range: 1-60) minutes. The 
median duration of longest call made daily was 
10±1.4 (range: 1-180) minutes. The median of 
average time spent daily on mobile was 4.3 ± 2.3 
(range: 1-12) hours.

Asked about the reasons of using smart phone, 
majority of the respondents informed that they used 
the device for transmission and reception of both 
calls and messages using net (94.9%), keeping 
connected with the social media like Facebook, 
YouTube, WhatsApp etc. (97.4%), maintaining academic 
relationship with teachers and students (96.5%) & 
viewing and enjoying socially acceptable contents 
(95.5%). However, some respondents were used to 
viewing socially unacceptable/erotic contents 
(28.4%) & playing video games (27.8%) (Table III). 
The symptoms of ill-health complained by the mobile 
phone users were irritability (38.7%), followed by 
sleeplessness (30.7%), headache (mild to severe) at 
least once in a week (30.3%), hotness in the ear 
during call (22.4%), earache (19.5%), occasional 
vertigo (13.4%) & tinnitus (12.1%). The symptoms 
of computer vision or digital eye syndrome reported 
were blurred vision (37.1%), eye-strain or irritation 
(32.3%), lacrimation (28.8%), dry-eye (15%), 
red-eye (18.2%), neck pain (17.5%) etc. Some 
non-specific symptoms like indigestion/ IBS were 
complained by 7.9% of the respondents (Table IV).
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Investigating about mental, personal/familial/social 
problems felt by the respondents revealed that 
136(69.7%) of them perceived mental problem 
further stratified as depression (61.7%), anxiety 
(58.8%) and stress (76.5%). Probed about the 
reasons of perceived mental problem, predominant 
reason reported was study pressure (69.8%), 
followed by familial problem (57.3%), financial 
constraint (50%), mobile addiction (48.5%) and 
love-affair complex (33.1%) (Table V). Phone-call 
intervention showed that the local temperature was 
observed to be significantly increased from 97.4 ± 
0.7 0F at baseline to 98.0 ± 0.8 0F immediately after 
a median duration 20(range: 4 – 32) minutes call (p 
< 0.001) with consequent increase of pulse from 89 
± 17 at baseline to 92 ± 17 beats/min (p = 0.009) 
(Table VI). Fig. 1-4 show the correlation between 
talk-time and haemodynamic variables. None of the 
haemodynamic variables (local temperature, pulse, 
systolic and diastolic pressures) just after quitting 
the call were found to bear any significant 
correlations with talk-time (r=0.007, p=0.940, 
r=0.002, p=0.981, r=0.008, p=0.931 and r=-0.017, 
p=0.857 respectively).

      

 

Perceived mental, personal/
familial/social problems Frequency Percentage

Mental problem 136 69.7
Depression (n = 136) 84 61.7
Anxiety (n = 136) 80 58.8
Stress (n = 136) 104 76.5
Personal/familial/social problems (n = 136*)  
Study pressure 95 69.8
Familial problem 78 57.3
Financial constraint 68 50.0
Mobile addiction 66 48.5
Love-a�airs complex 45 33.1

Table V.  Distribution of subjects by their su�ering from mental
problems (n= 195*)

*Total will not correspond to 100%, for multiple response

Symptoms or problems Frequency Percentage

Irritability 121 38.7
Sleeplessness 96 30.7
Weekly headache (mild to severe) 95 30.3
Hotness in the ear during call 70 22.4
Earache during call 61 19.5
Occasional vertigo 42 13.4
Tinnitus (a buzzing sound in the ear) 38 12.1
Hearing de�cit 20 6.4
Blurred vision 116 37.1
Eye strain/irritation 101 32.3
Lacrimation 90 28.8
Dry eye 47 15.0
Red-eye 57 18.2
Neck pain 55 17.5
Indigestion/IBS 25 7.9

Table IV.  Distribution of subjects by their symptoms or problems 
(n = 313*)

*Total will not correspond to 100%, for multiple response

Purposes of using smart phone Frequency Percentage

Transmission and reception of 
both calls and messages using net 297 94.9
Keeping connected with the
social media like FB, YT, WA etc. 305 97.4
Maintaining academic/o�cial 
relationships 302 96.5
Viewing & enjoying socially 
acceptable contents 299 95.5
Viewing & enjoying socially 
unacceptable/erotic contents 89 28.4
Playing and enjoying video games 87 27.8

Table III.  Distribution of subjects by their Purposes of using smart
phone (n= 313*)

*Total will not correspond to 100%, for multiple response

FrequencyDemographic
characteristics

Percentage Mean ± SD (range)

Age (years) --- --- 22.2 ± 1.1 (20-24)
   Sex   
   Male 180 57.5 ---
   Female 133 42.5 ---
Residence   
   Urban 220 70.3 ---
   Rural 93 29.7 ---
Socioeconomic status   
   Poor 5 1.6 ---
   Lower middle class 59 18.8 ---
   Middle class 222 70.9 ---
   Upper middle class 24 7.7 ---
   Rich 3 1.0 ---

Table I. Distribution of subjects by their demographic
characteristics (n= 313)

Pro�le of mobile use Median ± SEM Range IQR*
Duration of mobile use (years) 6.8 ± 2.7 14(2-16) 4
Number of calls made and received daily  5 ± 1 54(1-55) 4
Average duration of per call (minutes) 4.0 ± 0.4 59(1-60) 5
Longest duration of the call daily (minutes) 10.0 ± 1.4 179(5-180) 15
Average time spent on mobile phone daily (hrs.) 4.3 ± 2.3 11(1-12) 2

Table II.  Distribution of subjects by their pro�le of mobile use (n= 313)

* IQR = Interquartile range
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DISCUSSION:
Some of the findings presented in the result section 
needs further explanation/interpretation to come to 
a conclusion. The present study was intended to see 
the status of physical health of mobile phone users 
and the impact of talk-time on haemodynaic stability 
(as an indirect evidence of impact of RF-EMF on 
haemodynamic variables). The study demonstrated 
that all the respondents were young (varying from 
20-24 years with mean age being 22 years) and 
invariably using Smartphone with median duration of 
use being 6 years. Investigating about profile of 
mobile use revealed that the median number of calls 
made and received daily (on an average) was 
5(range: 1-35), the median of average duration of 
per call was 4 (range: 1-60) minutes. Overall, the 
users spent on an average 4(range: 0.5-12.0) hours’ 
time daily on mobile (including the time spent of 
internet). A sizable proportion of the respondents 
(around 28%) used smartphone to view socially 
unacceptable or erotic contents (28.4%) and playing 
and enjoying video games (27.8%) which raises 
concern.

A considerable proportion of the mobile users 
experienced irritability, sleeplessness, weekly headache, 
hotness in the ear during call, earache, occasional 
vertigo and tinnitus, which are believed to be due to 
RF radiation from the digital devices used by the 
respondents. The symptoms of computer vision or 
digital eye syndrome like blurred vision, eye-strain 
or irritation, lacrimation, dry-eye, red-eye, neck pain 
reported were no less and inappreciable from health 
perspective. Studies of various designs have looked 
into the consequences of mobile phone exposure on 

MeasureHaemodynamic 
variables

Table VI. Changes in haemodynamic variables before and after call 

Pulse (beats/min) 89 ± 17 92 ± 17 0.009
Systolic blood pressure (mmHg) 120.6 ± 12.5 119.3 ± 13.6 0.185
Diastolic blood pressure (mmHg) 74.1 ± 9.4 73.2 ± 9.9 0.777
Local temperature over parotid gland (o F) 97.4 ± 0.7 98.0 ± 0.8 < 0.001

Before call
(n = 118)

After call
(n = 118)

*p-value

*Data were analyzed using Paired-sample t-Test and were presented 
as mean ± SD.

Fig. 1 showing correlation between talk-time and local temperature

Fig. 2 showing correlation between talk-time and pulse (heart rate)

Fig. 3 showing correlation between talk-time and systolic blood pressure

Fig. 4 illustrating the correlation between talk-time and diastolic blood pressure 
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various symptoms. Acute impacts (i.e., immediate 
responses to the exposure) have been studied in 
controlled settings, with outcomes including 
headache, wellbeing, and physiological responses. 
Some cross-sectional population studies have linked 
mobile phone use to an increased prevalence of 
headaches, sleeping problems, attention problems, 
and a decreased sense of well-being, however biases 
in the cross-sectional design restrict their 
interpretation.17,18 Few studies have looked at the 
occurrence of symptoms including headaches, 
tinnitus, and other somatic complaints in relation to 
data on RF-EMF exposure that was obtained 
prospectively.19,20 A Swiss study found no link 
between mobile phone use and tinnitus or total 
symptom score, probably because of a small sample 
size and just one year of follow-up time. Besides, it 
had insufficient statistical power to detect the 
occurrence of outcomes among those who were free 
of the symptoms at baseline.19 A Dutch study did not 
find any associations with sleep disorders or other 
symptoms and studied on exposure from base 
stations rather than mobile phone use.20 A large 
Danish prospective study demonstrated higher rates 
of hospitalizations for migraine headache and vertigo 
among mobile phone users, but the study did not 
provide any information on amount of mobile phone 
use and confounders were limited to age, sex and 
calendar period only.21

Whether radiofrequency radiation emitted from the 
smartphone cause rise of local temperature and 
changes in haemodynamic variables, data on  pulse, 
systolic and diastolic blood pressures and local 
temperature over parotid gland of respondents from 
medical students were taken before and immediately 
after a phone call. Analysis showed that the local 
temperature was significantly increased from by 0.6 
˚F after a median duration of 20(range: 4-32) 
minutes call with consequent increase of heart rate 
by 3 beats/min. However, neither local temperature 
nor pulse immediately after quitting the call was 
found to exhibit any significant correlations with 
talk-time indicating that not all individuals are 
equally sensitive to radiofrequency electromagnetic 
fields (RF-EMF). Besides, radiofrequency emitting 

rate, measured in terms specific absorption rate 
(W/kg), from different brands of mobile is not the 
same, which may also be considered to explain such 
orthodox findings. Had all individuals been equally 
sensitive to RF-EMF and all the mobiles used the 
same RF, we probably would have got a linear 
correlation between talk-time and local temperature 
as well as between talk-time and heart rate.

Health effects of RF-EMF emitted from mobile 
phones have been the topic of research for over two 
decades, primarily prompted by a widespread 
concern that rampantly used novel technology could 
have unusual health consequences, rather than any 
firmly grounded hypothesis. Although people have 
been exposed to RF-EMF for decades, mostly from 
radio and television broadcasts and from industries 
using RF-EMF generating equipments, the rapid 
adoption of mobile phone technology has 
exponentially increased RF-EMF exposure, especially 
to the head. A wide array of health outcomes such 
as, different types of carcinomas (especially 
intracranial tumours), neurodegenerative ailments, 
sleep disturbance, & other health-related problems 
have all been investigated. Several expert groups 
have reviewed the scientific evidences generated 
from the studies22–24 but have not found convincing 
data of adverse health effects at exposure levels 
encountered in the general population, although 
International Agency for Research on Cancer 
classified RF-EMF as possibly carcinogenic to humans 
(class 2B). A large European collaborative 
prospective cohort study of mobile phone use was 
started in Sweden, Finland, Denmark, the UK and 
The Netherlands in 2007–2014 to provide improved 
scientific evidence on potential health hazards due to 
RF-EMF from mobile phone use.25 The preliminary 
findings of the study (based on Swedish and Finish 
data only) demonstrated that the participants at 
highest decile of recorded call-time (average 
call-time >276 min per week) at baseline reported a 
weak, relative risk of increased frequency of weekly 
headaches after a 4-year follow-up (adjusted OR = 
1.13, 95% CI = 0.95–1.34). But this finding largely 
seemed to be spurious after adjustment for 
confounders. There was no distinct gradient of 
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weekly headache with increasing call-time (P trend 
0.06). Tinnitus and hearing loss were not at all 
associated with call-time. 

Right now, we would like to conclude the findings of 
our study. But before concluding, the strengths and 
limitations of the study deserve mention. The study 
was conducted on an adequate sample to draw a valid 
conclusion, but lack of a control group in the study 
limits generalization of the findings. Another 
strength of this study is that when we assessed the 
haemodynamic state (local temperature, pulse and 
blood pressures) of the respondents and asked them 
to make a call, we told them to talk sitting on a chair 
in a cool room, avoid going under the sun and hot 
/exciting talk while communicating. The respondents 
were also instructed to ask us before quitting the call 
so that changes in haemodynamic state of the 
respondents could be measured as soon as they 
finish talking.                

CONCLUSION: 
Summarizing the findings of the study, it appears 
that a considerable proportion of mobile users 
experience irritability, sleeplessness, weekly 
headache, hotness in the ear during call, earache, 
occasional vertigo and tinnitus. The symptoms of 
computer vision syndrome or digital eye syndrome 
like blurred vision, eye-strain or irritation, lacrimation, 
dry-eye, red-eye and neck pain are also not unusual. 
The local temperature and heart rate are significantly 
increased with prolonged talk-time. However, neither 
local temperature nor heart rate just after the call 
does bear any correlations with talk-time.
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INTRODUCTION:
Malaria is a disease as old as humanity itself. It is 
caused by infection with protozoan parasites 
belonging to the genus Plasmodium transmitted by 
female Anopheles mosquitoes. It is often called the 
‘King of Diseases’, for it continues to haunt and taunt 
mankind since the time immemorial. Malaria is the 
fifth cause of death from infectious diseases 
worldwide (after respiratory infections, HIV/AIDS, 
diarrhoeal diseases, and tuberculosis) and the 
second in Africa, after HIV/AIDS. More than a 
century after identification of the causative parasites, 
and more than half a century after finding effective 
drugs and insecticides, it continues to wreak havoc 
on millions, particularly in the poorest parts of the 
our world. An estimated 300–500 million people 
contract malaria each year, resulting in 1.5–2.7 
million deaths annually.1,2 The intraerythrocytic 
protozoa of the genus Plasmodium, is responsible for 

malaria with humans being infected by one or more 
of the following species: Plasmodium falciparum, 
Plasmodium vivax, Plasmodium ovale, Plasmodium 
malariae, and Plasmodium knowlesi.2

The classic presentation of malaria consists of 
paroxysms of fever alternating with periods of 
fatigue but otherwise relative wellness. Symptoms 
associated with febrile paroxysms include high fever, 
rigors, sweats, and headache, as well as myalgia, 
back pain, abdominal pain, nausea, vomiting, 
diarrhea, pallor, and jaundice.3,4 However, the classic 
presentation of malaria with paroxysms of fever is 
seen only in 50–70% of patients with rest having 
atypical presentation. In endemic regions, malaria 
can present with unusual features due to 
development of immunity, increasing resistance to 
antimalarial drugs and the indiscriminate use of 
antimalarial drugs.5 Nystagmus is observed following 
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involvement of the cerebellum especially during the 
postrecovery phase of malaria. While psychotic 
features such as severe agitation, hallucination, 
paranoia may be the early symptoms of falciparum 
malaria among pediatric patients. Urticaria with or 
without fever can also be the initial manifestation of 
the disease.6 Some patients with malaria present 
with diarrhea and other gastrointestinal (GI) 
symptoms. Immune individuals may be completely 
asymptomatic or may present with mild anemia.6 
The predominant atypical manifestations include 
absence of malarial paroxysm, followed by myalgia, 
migrainous headache, episodic urticarial rash, 
relative bradycardia and postural hypotension. 
Besides this, severe forms like jaundice, cerebral 
involvement, severe anaemia, thrombocytopenia 
and pancytopenia had been detected.7 

As the morbidity and mortality of severe malaria are 
very high, these atypical presentations of malaria 
should be considered while diagnosing a disease. As 
majority of physicians is unaware of atypical 
manifestations, it is not uncommon for malaria to get 
diagnosed late or even remain unrecognized, 
resulting in severe illness or death. The present 
study describes a case series of malaria with 
incredibly atypical presentation in the context of 
Bangladesh.

CASE REPORT:

Case-1:
Iliasur Rahman, aged 55 years, was referred from 
Prof. B. Chowdhury’s clinic to Zainul Haque Sikder 
Medical College (ZHSMC), Gulshan Branch for 
admission in ICU. Previously he was treated for the 
complaints of pain in the extremities & intermittent 
fever for 6 months (including 3 months stay in the 
clinic). When his condition deteriorated, he was 
referred to ZHSMC Various laboratory investigations 
were done-CBC, ESR, X-ray, bone marrow study, 
biochemical analysis, CT scan of the brain, etc. ESR 
was raised but no diagnosis could be made. While in 
ZHSMC he was running high fever with convulsion 
and was unconscious. Several broad-spectrum 
antibiotics were prescribed but without any effect. 
On the 8th day of unconsciousness, a repeat CBC 
was done which showed high total count of WBC 

(50,000/ cu-ml of blood) with polymorphonuclear 
leukocytosis (95%), platelet count 1,30000/cu-ml 
of blood. Malarial parasite (MP) test revealed plenty 
of ring stages of Plasmodium falciparum in 
peripheral blood. Paluther inj. 10 ampoules (1 
ampoule twice daily for 5 days) did the miracle. The 
patient came round, but by this time total cost of 
treatment incurred more than Tk. 3 Lacs.

Case-2
A 5-year-old child with fever and arthritis involving 
both ankles and knee joints (patient hailing from 
Vulta, Gausia, Narayanganj) was brought to us. He 
was seen by a registered physician of the locality and 
was advised to have CBC and ASO tests. ASO was 
within normal range. CBC was also normal but plenty 
of ring-stages of Plasmodium falciparum appeared in 
peripheral blood. He was going to be referred to 
Dhaka Shishu Hospital but the concerned laboratory 
consultant preferred to treat the child by himself. He 
prescribed Malacide 1½ tablet (Single dose of 
Sulfadoxine & Pyrimethamin). And the response was 
dramatic. 

Case-3
Murad, aged 30 years, working at Ananda Transport, 
Jashore complained of extreme weakness and 
fatigue for 1½ years. He was consulted by a number 
of physicians and lot of medications were prescribed, 
but of no benefit. He came to Dhaka for treatment. 
Casually the WBC DC (differential count) slide was 
examined by us. Numerous pinkish red cells were 
seen (like blooming rose). Three tablets of Malacide 
in a single dose followed by 100 mg of Doxycycline 
capsule twice daily were prescribed for seven days. 
The patient was miraculously cured. 

Case-4
Ratna, a 35-year-old female, was having an intense 
pain in the back (dorsolumbar region) for 5 days. 
She consulted an orthopaedic surgeon who 
prescribed analgesics. Since there was no 
improvement, she consulted nephrologists and 
medicine specialists who advised a lot of 
investigations relating to the kidney ailment. The 
results of the investigations were normal. A 
peripheral blood film was examined. Ring stages of 
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Slide 1 showing schizont and ring forms P. falciparum (International Medical College)

Slide 2 showing schizont forms P. falciparum (International Medical College)
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Slide 3 showing ring stages P. falciparum

Slide 4 showing schizont and ring forms P. falciparum (International Medical College)
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Slide 5 showing ring forms P. falciparum

Slide 6 showing ring forms P. falciparum
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Slide 7 showing schizonts of P. falciparum (International Medical College)

Slide 8: Schizont stage of the parasite transforming the red cell into a blooming rose
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Plasmodium falciparum were detected. Three (3) 
tablets of Malacide (single dose) dramatically cured 
the lady. She was highly satisfied.

Case-5
Alamgir Noori, a 40-year-old gentleman, had been 
suffering from multiple joint pain and occasional 
swelling for 5 years. Leading medicine specialists 
were consulted, and a lot of investigations were 
done. ESR was raised (80 mm in 1st hour). Since 
there was no improvement, he went to Calcutta to 
consult renowned physicians there. A diagnosis of RA 
(rheumatoid arthritis) was made. Methotrexate was 
prescribed. He was asked to visit for follow-up every 
3 months. Casually a DLC (differential leukocytes 
count) slide was examined by us. There were 
numerous pinkish red cells (Schizont stage of 
Plasmodium falciparum). Three tablets of Malacide in 
a single dose followed by 100 mg of Doxycycline 
capsule twice daily were prescribed for seven days. 
He improved but was not completely cured. Later on 
Jasoquine (Quinine sulphate) 42 tablets (2 tablets 
three times daily for 7 days) were prescribed. He 
responded very well and there was an end of his 
Calcutta visits.

Case-6
Nahin Ferdous, a 22-year-old 4th year MBBS student 
had acute pain in the right loin. The intensity was so 
much that she could not even sit down. Gynecologist 
advised her X-ray KUB, USG of the whole abdomen, 
and urine for R/M/E. No clues were found. She came 
to the present investegator. CBC was done; ring 
stages of Plasmodium falciparum were found. 
Coartem (Artemether and Lumefantrine) 24 tablets 
(4 tablets twice daily) miraculously cured her 
ailments.

Case-7
Mr. Mohiuddin (age 40 years), working as a security 
guard, complained of intense pain in both thighs for 
few days. Local pharmacist prescribed calcium 
tablets and analgesics. But there was no 
improvement. Because of the severity of pain, he 
asked his children to stand up on his thighs. His 
serum calcium and uric acid levels were normal. DLC 

slide showed ring stages of Plasmodium falciparum. 
Three tablets of Malacide in a single dose followed by 
100 mg of Doxycycline capsule twice daily were 
prescribed for seven days which cured his ailment.

Case-8
Dr. Mamun, Lecturer of Pharmacology, came to my 
office with the complaints of severe pain in the throat 
and facial flushing. He reported that he had been 
suffering from the disease for more than a week and 
consulted several medicine and ENT consultants. 
Oral Ciprofloxacin, Injection Ceftriaxone & 
Dexamethasone were given but without any effects. 
A peripheral blood film showed presence of few ring 
stages of Plasmodium falciparum. 3 tablets of 
Malacide in a single dose followed by 100 mg of 
Doxycycline capsule twice daily for seven days were 
sufficient for his recovery.

Case-9
Mohna’s mother had intense pain in the left ankle. 
She was seen by several physicians in Bogra and 
orthopedics consultant in BSMMU, Dhaka. As per 
request of the consulting physicians CBC, ESR, X-ray 
chest (P/A view) were done. By chance, the DC slide 
was examined by me wherein TC, DC, ESR were 
normal. Many pinkish red cells were seen in the slide 
but not reported. The receptionist of Al Manar 
Hospital asked me to explain the findings to the 
patient. The patient was examined and 3 tablets of 
Malacide in a single dose followed by 100 mg of 
Doxycycline capsule twice daily were prescribed. The 
patient recovered completely and was highly 
pleased.

DISCUSSION:

The malaria parasite has a complex, multistage life 
cycle taking place in two living beings: mosquito 
vectors and vertebrate hosts. The survival and 
development of the parasite within the invertebrate 
and vertebrate hosts, in intracellular and 
extracellular environments, is made possible by a 
toolkit of more than 5,000 genes and their 
specialized proteins that help the parasite to invade 
and grow within multiple cell types and to evade host 
immune responses.8,9 
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Fig. 1: Life cycle of P. falciparum: Infection of the human host occurs when a female Anopheles mosquito 

bites and injects P. falciparum sporozoites from their salivary glands into a host capillary during a blood meal. 
Sporozoites that enter the bloodstream travel to the liver and invade hepatocytes. Over the course of 7 days, 
a single sporozoite undergoes asexual reproduction within a hepatocyte to produce ~40,000 merozoites that 
are released into the bloodstream when the hepatocyte ruptures. The released merozoites invade 
erythrocytes, beginning the 48 hr erythrocytic life cycle as ring stage parasites. During maturation to a 
trophozoite, the parasites modify the erythrocyte surface by forming knobs containing PfEMP1 proteins that 
adhere to the microvasculature and prevent parasite clearance by the spleen. The parasite remains 
sequestered as it undergoes 4–5 rounds of asexual reproduction, producing a schizont containing 16–32 
merozoites that are released during schizont rupture along with hemozoin, membranes, and antigenic debris 
that can stimulate early innate immunity. A subset of intraerythrocytic parasites undergo sexual 
differentiation and develop for 10–12 days within the bone marrow into either a male or a female gametocyte. 
Mature stage V gametocytes re-enter the circulation and can be taken up by a female mosquito to continue 
the infection cycle. Within the mosquito midgut, these male and female gametocytes are stimulated 
immediately to form microgametes and macrogametes, respectively, which fertilize. Over the next 24 hr, the 
zygote develops into an ookinete, migrates across the midgut epithelium and becomes an oocyst that in 2–3 
weeks can produce thousands of sporozoites. The sporozoites are released upon oocyst rupture and migrate 
to the mosquito salivary glands, ready to begin the cycle in a new human host.10
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The parasite goes through several phases of 
development, including trophozoites, schizont, 
merozoites, sporozoites and gametocytes (sexual 
stages), each with its own distinct shape and 
structure, as well as protein complements. The 
surface proteins and metabolic pathways keep 
changing during these distinct stages that help the 
parasite to avoid immune clearance while also 
complicating treatment and vaccine development.9 

In the present study we have presented 9 patients 
with atypical manifestations of malaria. All of them 
responded well with antimalarial drugs or a 
combination of antimalarial and Doxicycline. 
Summarizing the findings of the cases as described 
in the case-report we find that there were variable 
atypical manifestations: 

The cases were 5-55 years old. Of the 9 cases only 
2(22.2%) presented with fever with one having 
typical malarial fever. The rest 7(77.8%) did not 
have fever but their main complaints were arthritis 
with involvement of multiple joints (knees, ankles 
and lumber joints) with occasional swelling and pain 
in the extremities and back. Considering the 
symptoms, the index physicians (first consulting 
physicians) suspected arthritis, rheumatic fever, 
tuberculosis, kidney ailment and so on. Accordingly, 
they did a lot investigations (CBC, ESR, X-ray chest 
and KUB region, bone marrow study, biochemical 
analysis, USG of abdomen, CT scan of the brain, 
urine for R/M/E etc.) and treated the patients for 
variable durations with lot of medications including 
immunosuppressant, toxic drugs like methotrexate 
without reaching a definitive diagnosis. When 
condition of the patients deteriorated, they referred 
the patients to a higher tertiary care center or 
patients themselves sought advice from other 
leading physicians of the country. One patient having 
multiple joint pain even went abroad (Calcutta) and 
returned with a diagnosis of RA and treatment with 
methotrexate. But the treatment did not make the 
patient cure. When these patients consulted with the 
present investigator, he took peripheral blood from 
them and made an MP test or examined their DLC 
slide which in each case revealed numerous pinkish 
red-cells, the schizont stages of Plasmodium 
falciparum. Usually the ring-stages of Plasmodium 

falciparum are found inside the red-cells surrounded 
by a vacuole. But in the present study, some cases 
were found attached to the red-cell membrane which 
were really difficult to diagnose (see slides of the 
cases). Besides, schizont stage of parasites 
transforming red cell into pinkish blooming rose is 
also not know to physicians.             

Malaria nowadays most often presents as a 
non-specific illness, and many patients do not 
experience the classic paroxysmal fever. Many 
patients present with a not-so-typical fever, while 
some may have no fever at all. Malaria patients 
might have a wide range of symptoms that can be 
mistaken for any other systemic illnesses. As a 
result, one must be cautious enough while 

considering malaria as a diagnostic option in a 

variety of diseases. Waiting for the characteristic 

paroxysmal fever to request a malaria test may 

result in under-diagnosis or delayed diagnosis, with 

a potential risk of developing severe malaria; on the 

other hand, relying solely on fever for clinical 

diagnosis & treatment may result in over-diagnosis 

and increase the risk of financial burden.11-15 

Diagnosis of malaria rests on identification of malaria 

parasite or its antigens/products in the patient’s 

blood. Although this appears to be straightforward, 

the diagnostic accuracy is dependent on a number of 

factors. The different forms of the four malaria 

species; the distinct stages of erythrocytic 

schizogony; the endemicity of different species; host 

immunity, parasitemia, and the symptoms; the 

problems of recurrent malaria, drug resistance, and 

sequestration of the parasites in the deeper tissues; 

& the use of chemoprophylaxis or even presumptive 

treatment on the basis of clinical diagnosis can all 

influence the identification and interpretation of 

malaria parasitemia on a diagnostic test. 

The microscopic tests involve staining and direct 

visualization of the parasite under the microscope. 

For more than hundred years, the direct microscopic 

visualization of the parasite on the thick and/or thin 

blood films has been the accepted norm for the 

diagnosis of malaria in most settings, from the 

clinical laboratory to the field surveys. The careful 
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examination of a well-prepared and well-stained 

blood film currently remains the “gold standard” for 

malaria diagnosis. None of the other newer tests 

have surpassed the ‘gold standard’ peripheral smear 

study. So, it is advisable to ask for MP test in all 

cases of fever and related symptoms and also 

whenever there is high level of suspicion. MP test can 

be done at any time and one should not wait for 

typical symptoms and signs or for chills. A negative 

test does not rule out malaria and repeated tests 

should be done in all doubtful cases, for duration of 

the illness, level of parasitemia, quality of the 

equipment and reagents, the type and quality of the 

smear, expertise of the technician and the method of 

examination may all have a bearing on the result of 
the MP test. Light microscopy of thick and thin 
stained blood smears remains the standard method 
for diagnosing malaria. However, thick smears are 
20–40 times more sensitive than thin smears for 
screening of Plasmodium parasites, with a detection 
limit of 10–50 trophozoites/μl. Thin smears allow 
one to identify malaria species (including the 
diagnosis of mixed infections), quantify parasitemia, 
and assess for the presence of schizonts, 
gametocytes, and malarial pigment in neutrophils 
and monocytes.

Thus, peripheral blood smear provides comprehensive 
information on the species, the stages, and the 
density of parasitemia. The test takes about 20 to 60 
minutes and its estimated cost is about 12 to 40 US 
cents per slide in the endemic countries. Therefore, 
before reporting a negative result, at least 200 oil 
immersion visual fields at a magnification of 1000× 
should be examined on both thick and thin smears, 
which have a sensitivity of 90%. The clinical course 
of malaria is influenced by several factors. The 
variable degrees of antimalarial immunity among 
people living in the endemic areas, low or 
non-existing immunity among the non-endemic, 
non-immune population and returning travelers all 
may influence the clinical manifestations significantly. 
Atypical presentation is more common in early 
infection, falciparum malaria, those who have 
received malaria chemoprophylaxis,16 extremes of 
age 17-19 and pregnancy.20 

CONCLUSIONS:
The disease, malaria can be treated in just 48 hours, 
yet it can cause fatal complications if the diagnosis 
and treatment are delayed. Despite centuries of 
efforts, malaria continues to infect millions and kill 
thousands. As the morbidity and mortality of severe 
malaria are no less in Bangladesh, the atypical 
presentations described in the case-reports should 
be considered during diagnosis. We believe our 
report on atypical cases of falciparum malaria will 
aware doctors and health personnel about rare 
presentations of malaria in our population and aid in 
early diagnosis and management to reduce the 
severity and death toll caused by the disease.
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Risk Factors of Gestational Diabetes Mellitus in Bangladesh
Rona Laila,1  Lusanta Mallik2 

ABSTRACT
Background & Objective: Gestational diabetes mellitus (GDM), a common metabolic complication of pregnancy, 

carry an increased risk of adverse pregnancy outcomes for both mothers and their offspring in every population. 

Although several risk factors are in common for every population, some risk factors differ from population to 

population. The present study was therefore designed to determine the risk factors of GDM in the context of 

Bangladeshi population.

Methods: The present case-control study was conducted in the BIRDEM-2 General Hospital, Dhaka over a period 

of 2 months from November 2021 to December 2021. Pregnant women with confirmed GDM at their 2nd and 3rd 

trimesters (above 12 weeks of gestation) were taken as case (n = 31) and normal pregnant women at their 2nd 

and 3rd trimesters were included as control (n = 35). Pre-pregnancy diabetes, multiple gestation, unexplained 

abnormal pre-pregnancy body mass index, pregnant women in labor, or with chronic diseases, such as, 

tuberculosis, malignancy, renal failure, congestive heart failure, and advanced liver failure, and any other serious 

illnesses were excluded from the study. While the outcome variable in the present study was GDM, the exposure 

variables were grouped into demographic variables (age, residence, occupation and socioeconomic status), BMI, 

obstetric and reproductive characteristics (gestational age, gravida, parity, age at menarche, age at first 

pregnancy), pertinent past history (pre-pregnancy obesity, family history of Type-II diabetes), current obstetric 

history (polyhydramnios and UTI). A 2 h diagnostic 75 g oral glucose tolerance test (OGTT) was performed after 

an 8–12 hour overnight fast according to WHO Criteria. The diagnosis of GDM was made when at least one of the 

two oral GTT values were raised: fasting blood glucose > 95 mg/dl (5.3 mmol/L), of 2 h postprandial glucose 

≥ 140 mg/dl (7.8 mmol/L).

Result: The present study demonstrated that GDM cases were on an average 3.2 years older than the normal 

pregnant women (p = 0.010). They were also heavier than the control women in terms of BMI (p = 0.094). The 

history of Type-II diabetes in the first-degree relatives of GDM women was significantly higher than that in the 

non-GDM (p < 0.001). Hypertensive disorders in the present pregnancy and previous history of preterm birth 

showed their significant presence in the GDM group than those in the control group (p = 0.013 and p = 0.044 

respectively). The history spontaneous abortion in previous pregnancy was considerably higher in the former 

group than those in the latter group.

Conclusion: The study concluded that advanced maternal age, overweight and obesity, history of Type-II 

diabetes in the first-degree relatives of GDM women, hypertensive disorders of pregnancy in the current 

pregnancy and past history of preterm birth are the significant risk factors for GDM. 
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Authors’ information:
1 Dr Rona Laila, Associate Professor, Department of Obstetrics & Gynacology, BIRDEM-2 General Hospital, Shegunbagicha, Dhaka,
  Bangladesh
2 Dr. Lusanta Mallik, Assistant Registrar, Department of Obstetrics and Gynecology, BIRDEM-2 General Hospital, Shegunbagicha,
  Dhaka, Bangladesh.

Correspondence: Dr. Rona Laila, Mobile: 0101711985438, E-mail: ronalaila7776@gmail.com



INTRODUCTION:

Gestational diabetes mellitus (GDM) is one of the 
common metabolic complications during pregnancy 
and is associated with an increased risk of adverse 
pregnancy outcomes for both mothers and their 
offspring.1-4 It is defined as any degree of glucose 
intolerance with onset or first recognition during 
pregnancy. It more commonly manifests during the 
2nd and 3rd trimester, although symptoms may start 
to be noticed as early as the end of the second 
trimester. Symptoms include blurred vision, fatigue, 
regular infections of urinary tract, vagina, and skin; 
increased thirst, appetite and urination; nausea and 
vomiting; and loss of weight. Insulin is a blood 
sugar-regulating hormone and gestational diabetes 
mellitus occurs either when the pancreas does not 
produce enough insulin or when the insulin it 
produces cannot be used efficiently by the body.5 

The global prevalence of GDM varies widely from 1 to 
28% depending on population characteristics, 
screening methods, and diagnostic criteria.6 The 
International Diabetes Federation (IDF)-2015 report 
showed that about 16.2% of women had some form 
of hyperglycemia during pregnancy, of which GDM 
shares 85% of the load.7  A review revealed the 
prevalence varies from 5.4% in Europe8 to 11.5% in 
Asia.9 Likewise, the IDF report indicated that there 
were regional differences in the magnitude of 
hyperglycemia during pregnancy, for instance, the 
South-East Asia region had higher (24.2%) 
prevalence as compared to 10.5% on the African 
Region. Majority (87.6%) of GDM accounts in low 
and middle-income countries, where access to 
maternal care was often limited.7 However, as the 
different studies used different screening and 
diagnostic criteria, the true prevalence of the disease 
is masked. Risk factors of GDM include excessive 
body weight, low level of physical activity, 
consanguineous marriage, previous history of GDM, 
and history of cardiovascular disease.10 As the toll of 
overweight and obese reproductive-age females 
soars, the risk of developing hyperglycemia in 
pregnancy increases.11 

GDM has a global public health burden12 with both 
short- and long-term consequences on health.13 The 
short-term ramifications of GDM include adverse 

maternal outcomes like preeclampsia & 
polyhydramnios with increased risk of cesarean 
section & adverse neonatal outcome like macrosomia 
and shoulder dystocia neonatal hypoglycemia, 
hyperbilirubinemia, and neonatal respiratory distress 
syndrome,14 whereas the long-term complications of 
GDM incorporate the risk of type 2 diabetes mellitus 
(T2DM) for the mother and the risk of childhood 
obesity, impaired glucose tolerance, and/or 
metabolic syndrome for their neonates.14 
Considering the short- and long-term consequences 
of GDM, it is of utmost need to reduce the risk 
factors of GDM.  Therefore, understanding the risk 
factors and pathophysiological mechanisms of GDM 
are of immense significance to identify the women at 
risk of developing GDM, to develop effective 
preventive measures against the disease. The present 
study was therefore intended to determine the risk 
factors of GDM in the context of Bangladeshi 
population.

METHODS:
This case-control study was conducted in the 
BIRDEM-2 General Hospital, Dhaka over a period of 
2 months from November 2021 to December 2021. 
Pregnant women with confirmed GDM at their 2nd 
and 3rd trimesters were taken as case and normal 
pregnant women at their 2nd & 3rd trimesters were 
termed as controls. Pre-pregnancy diabetes, 
multiple gestation, unexplained abnormal 
pre-pregnancy body mass index, pregnant women in 
labor, or with chronic diseases, such as, tuberculosis, 
malignancy, renal failure, congestive heart failure, 
and advanced liver failure, and any other serious 
illnesses were excluded from the study. On approval 
from the Ethical Review Committee (ERC) and verbal 
consent from the eligible pregnant women (31 cases 
and 35 controls) were consecutively included in the 
study based on predefined eligibility & diagnostic 
criteria. 

While the outcome variable in the present study was 
GDM, the exposure variables were grouped into 
demographic variables (age, residence, occupation &  
socioeconomic status), BMI, obstetric & reproductive 
characteristics (gestational age, gravida, parity, age 
at menarche, age at first pregnancy), pertinent past 
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history (pre-pregnancy obesity, family history of 
Type-II diabetes), current obstetric history 
(polyhydramnios and UTI) and biochemical variables 
(level of haemoglobin,  serum calcium and serum 
creatinine) etc. A 2 h diagnostic 75 g oral glucose 
tolerance test (OGTT) was performed after an 8–12 
hour overnight fast according to WHO Criteria. The 
diagnosis of GDM was made when at least one of the 
two oral GTT values were raised: fasting blood 
glucose > 95 mg/dl (5.3 mmol/L), or 2 h postprandial 
glucose ≥ 140 mg/dl (7.8 mmol/L).

Collected data were analyzed using SPSS (Statistical 
Package for Social Sciences) for Windows, version 
20.0 (SPSS, Inc, Chicago, IL). The test statistics 
used to analyze the data were descriptive statistics 
(frequency, Mean, and SD), Chi-Square (χ2) Test and 
Unpaired t-Test. Chi-square (χ2) Test was used to 
measure the probability of association between two 
qualitative attributes, while Unpaired t-Test was done 
to compare the continuous data between the two 
study groups. The level of significance was set at 5% 
and p < 0.05 was considered significant.

RESULTS:
Demographic characteristics of the study groups show 
that cases were significantly older than their control 
counterparts (p=0.010). Both cases and controls 
were predominantly urban residents (p= 0.198) and 
housewife in terms of occupation. Around 60% of 
both cases and controls belonged to upper middle 
class (p=0.117). The mean BMI of the case group was 
higher than that of the control group (p = 0.094) 
(Table I). The mean gravida was 2 ± 1 in both the 
study groups (p=780). The age at menarche was also 
similar between the groups (p=0.660). The mean age 
at first pregnancy was somewhat higher in the case 
group than that in the control group, although the 
difference between the groups was not significant 
(p=0.081) (Table II). Comparison of pertinent past 
history revealed that type-II diabetes in the 
first-degree relatives was staggeringly higher in case 
group than that in the control group (p < 0.001). The 
history of GDM in the past pregnancy, past histories of 
preterm birth, still-birth and spontaneous abortion all 
were considerably higher in the former group than 
those in the latter group (Table III).

Hypertensive disorders in the current pregnancy 
demonstrated their significant presence in the case 
group than that in the control group (p = 0.013). 
However, the groups were not significantly different 
with respect to obesity, UTI and polyhydramnios 
(p=0.454, p = 0.431 and p = 0.454 respectively) 
(Table IV). 

GroupObstetric &
reproductive
characteristics#

Table II: Comparison of obstetric & reproductive characteristics
between groups

Gravida  2 ± 1 2 ± 1 0.780

Age at menarche (years)  12.2 ± 0.8 12.3 ± 1.3 0.660

Age at �rst pregnancy (years) 25.8 ± 6.3 23.4 ± 4.6 0.081

Case
(n = 31)

Control
(n = 35)

p-value

#Data were analyzed using Unpaired t-Test and were presented 
as mean ± SD. 

GroupDemographic
characteristics

Table I: Comparison of Demographic characteristics between 
groups

Age (years)# 30.8 ± 5.1 27.6 ± 4.6 0.010

Residence**   

    Urban  28(90.3) 35(100.0) 0.198

    Rural  3(9.7) 1(2.8) 

Occupation*   

    Housewife  23(74.2) 31(88.6) 

    Service-holder   8(25.8) 3(8.6) 0.121

    Others 0(0.0) 1(2.9) 

Socioeconomic status*   

    Lower middle class  3(9.7) 0(0.0)

    Middle class 9(29.0) 15(42.9) 0.117

    Upper middle class 19(61.3) 20(57.1) 

BMI (kg/m2)# 29.5 ± 5.2 27.5 ± 4.1 0.094

Case
(n = 31)

Control
(n = 35)

p-value

Figures in the parentheses indicate corresponding %; 
*Chi-squared Test (χ2) was done to analyzed the data; 
**Fishers Exact Test was employed to analyze the data.
#Data were analyzed using Unpaired t-Test and were presented 
as mean ± SD.     
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DISCUSSION:
The present study demonstrated that GDM cases 
were on an average 3.2 years older and 2 kg/m2 

heavier than the normal pregnant women. The 
history of Type-II diabetes in the first-degree 
relatives of GDM women was commendably higher 
than that in the non-GDM women. Hypertensive 
disorders in the current pregnancy and past history 
of preterm birth demonstrated their significant 
presence in the GDM group than those in the control 
group. The history of spontaneous abortion in 
previous pregnancy was considerably higher in the 
former group than that in the latter group. Studies 
conducted in different corners of the world have 
demonstrated several risk factors to be implicated in 
the development of GDM. These are generally similar 
to the factors associated with overt diabetes and 
include increased maternal age, obesity, ethnic 
background, family history of T2DM and a previous 
history of GDM.16 In a nested case-control study, 
women who presented an increasing weight at a rate 
of 2.3-10.0 kg/year had a 2.5-times increased risk 
for GDM.17 Other reported risk factors include 

essential hypertension or gestational hypertension 
and multiple pregnancies.18 

In a large prospective study (GDM, n = 39 and 
Non-GDM, = 776), conducted in Trabzon province of 
Turkey, the incidence of GDM was found to be 
moderate (4.8%) and it was positively associated 
with advanced maternal age, pre-pregnancy body 
mass index, cessation of cigarette smoking, weight 
gain of more than 8 kg during pregnancy, and a 
history of diabetes in first-degree relatives of 
pregnant women.19 Duman20 in a large prospective 
study in Pakistan also demonstrated age, BMI, family 
history of diabetes and GDM in previous pregnancy 
as statistically significant risk factors for GDM. 
Studies by Turgut et al21 & Dunhbai et al22 supported 
the role of advanced age, a history of DM in the 
first-degree relatives and a history of GDM in 
previous pregnancy in the development of GDM. 
Several other studies pointed out advanced age and 
BMI as risk factors for GDM.23,24 The findings of the 
present study are in agreement with these reports. 

Gestational diabetes mellitus is a common health 
problem and its incidence is increasing globally. The 
incidence may vary based on geographical location.23 
High incidence rates have been reported in studies 
from Australia (Indian-born 15%, Chinese 13.9%) 
and the United States (Zuni Indians 14.3%).25 These 
differences may reflect the effects of dynamic 
interactions among genetic, demographic, sociocultural 
and economic factors. Statistical variations are 
partly due to differences in the screening methods 
and diagnostic criteria used.23,25 

As GDM may increase the risk of a number of 
pregnancy-related complications, its screening is 
important both for the maternal and fetal health. 
Some experts hold the view that routine GDM 
screening may actually not be necessary due to the 
absence of solid data that show a high complication 
rate among women with GDM.26-28 

However, opinions as to the timing of GDM screening 
differ. According to WHO all pregnant women should 
be screened for GDM between 24th and 28th weeks of 
pregnancy.27 On the contrary, ACOG (2001) & American 
Diabetes Association (ADA, 2004) recommend that 
high-risk pregnant women (age ≥ 25 years, obese, 

Group
Pertinent past history

Table III: Comparison of pertinent past history between groups

Obesity before pregnancy** 2(6.5) 0(0.0)   0.217
Type II diabetes in the �rst-degree relatives* 21(67.7) 7(20.0) < 0.001
GDM history in the previous pregnancy** 4(12.9) 2(5.7)   0.280
Past history of preterm birth** 5(16.1) 1(2.9)   0.044
Past history of stillbirth** 3(9.7) 1(2.9)    0.262
Past history of spontaneous abortion* 13(41.9) 7(20.0)    0.112

Case
(n = 31)

Control
(n = 35)

p-value

Figures in the parentheses indicate corresponding %; *Chi-squared Test (χ2) 
was done to analyzed the data; **Fisher's Exact Test was done to analyzed 
the data. 

Group
Current obstetric history**

Table IV: Comparison of current obstetric history between groups

Obesity during pregnancy 2(6.5) 1(2.9) 0.454
Hypertensive disorders of pregnancy 7(22.6) 1(2.9) 0.013
UTI 4(12.9) 3(8.6) 0.431
Polyhydramnios 2(6.5) 1(2.9) 0.454

Case
(n = 31)

Control
(n = 35)

p-value

Figures in the parentheses indicate corresponding %; 
**Fisher's Exact Test was done to analyzed the data.
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previous history of GDM, presence of a large fetus 
for gestational age, glucosuria and polycystic ovary) 
be screened in the first trimester, while screening 
between the 24th and 28th weeks of pregnancy may 
be appropriate for the remaining pregnant 
women.26,28 If there are no obvious risk factors, 
ACOG (2001) also recommends the “no-screen” 
option.28 

CONCLUSION: 
From the findings of the study it appears that 
advanced maternal age overweight and obesity, 
history of Type-II diabetes in the first-degree 
relatives of GDM women, hypertensive disorders in 
the current pregnancy and past history of preterm 
birth are the significant risk factors for GDM. The 
past history of spontaneous abortion may also 
influence the development of GDM in current 
pregnancy. The findings of study suggest universal 
screening for GDM in context of our country. 
Multi-center, prospective population-based studies 
with large sample size are needed to determine the 
independent risk factors for GDM. 
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Di�erentiation of Benign and Malignant Ovarian Tumour by USG
and Serum CA-125
Sunandita Sarkar,1 Shahela Jesmin,2 Nahid Yusuf, 3 Anindita Sarkar,4 Suravi Sarker5

ABSTRACT
Background & objective: Most ovarian tumors are diagnosed at advanced stage, when they have already been 
spread. There is no reliable diagnostic test or imaging technique available to distinguish benign from malignant cysts. 
The present study was undertaken to find the diagnostic accuracy of ultrasound and carcinogenic antigen-125 (CA-125) 
in the differentiation of benign from malignant ovarian tumors.

Methods: The study was carried out in the Department of Obstetrics & Gynecology, Rajshahi Medical College Hospital 
(RMCH), Rajshahi over a period of 2 years from July 2016 to June 2018. Patients attending at RMCH with clinical 
diagnosis of ovarian tumor (adnexal mass) and sonographically diagnosed as having ovarian mass of >8 cm were 
included in the study. A total of 75 such cases were consecutively included in the study. The sensitivity, specificity, 
positive and negative predictive values and overall diagnostic accuracy of ultrasound and CA-125 were judged against 
histopathological findings. Also, Kappa analysis was done to determine the strength of agreement between the two 
diagnostic modalities.

Result: Age distribution showed that about one-third (32%) of the patients was 50 or > 50 years old with median age 
of the patients being 40 years (range: 20 – 70 years). Nearly two-thirds (64%) of the patients were multipara and 
41.3% were at menopausal stage. Over one-third (34.7%) of the masses were found to be malignant on ultrasonic 
examination. Over half (52%) of the patients had CA-125 level > 65 U/ml with median CA-125 being 80.7 U/ml. 
Histopathology reported that 44(58.7%) tumors were benign and the rest 31(41.3%) were malignant. The sensitivity 
of ultrasound in correctly detecting malignant ovarian tumors was 77.4%, while its specificity in correctly excluding 
malignancy was 95.4% with overall diagnostic accuracy of the test being 88%. The CA-125 at a cut-off value of 65 
although demonstrated a higher sensitivity (83.9%) than USG, its specificity was lower (70.5%) than USG, with overall 
diagnostic accuracy being 76%. The consistency or strength of agreement between USG & CA-125 in differentiating 
malignant from benign ovarian tumors was evaluated using kappa-statistics which revealed a moderate agreement 
between the two diagnostic modalities.

Conclusion: The study concluded that ultrasound has optimum sensitivity and high specificity in differentiating 
malignant ovarian tumors from the benign ones. The CA-125, although exhibits a higher sensitivity than USG, its 
specificity is lower than USG. A moderate agreement between the two diagnostic modalities was observed. As USG has 
optimum sensitivity and high specificity with overall diagnostic accuracy being higher than CA-125, USG could be 
considered superior to CA-125 as a screening test for differentiation of malignant ovarian masses from the benign 
ones. 

Key words: Benign, malignant, ovarian tumour, USG, serum CA-125 etc.
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INTRODUCTION:

Malignant ovarian tumor is responsible for the death 
of over 125,000 women worldwide each year and 
kills more women than all other gynaecologic 
cancers combined. It is the 2nd deadliest cancer for 
women and the 5th leading cause of cancer death in 
women worldwide.1 Most ovarian tumors are 
diagnosed at an advanced stage, when they have 
already been spread. Early diagnosis of ovarian 
cancer when it is still confined to the ovaries has a 
much better outcome and can often be successfully 
treated. Unfortunately, the disease is often not 
recognized in its early stages for vague and 
nonspecific symptoms.2 For these reasons when the 
ovarian cancer is diagnosed it is already spread 
outside the ovaries to the pelvis (stage II), the 
abdomen (stage III) or more distant sites (stage IV) 
and is far more difficult to treat successfully. This 
information suggests that an effective method of 
screening to detect early stage of ovarian cancer 
may save lives of many women. 

In routine clinical practice, early detection of ovarian 
cancer can be achieved by ultrasound scanning and 
by tumor markers such as CA-125. Screening with 
CA-125 measurement and ultrasonography findings 
in every 6 months has been recommended for 
high-risk women. Preoperative disease classification 
for patients with ovarian masses, in particular 
discrimination between benign and malignant 
ovarian tumors, is important for optimal patient 
management. Currently, it is not clear whether 
subjective evaluation of an ultrasound image of an 
ovarian mass or determination of serum CA-125 
levels is the best method to distinguish benign from 
malignant tumors. However, in a study it was seen 
that ultrasonographic findings can correctly classify 
93% of the ovarian tumors as benign or malignant, 
while serum CA-125 can correctly classify at best 
83% of the masses, when the results from both 
assays were compared with histological findings 
following surgery.3 

The ovarian cancer mucin, CA-125, was first 
identified by the monoclonal antibody, OC 125 in 
1981.4 The CA-125 molecule is a glycoprotein and 
composed of a short cytoplasmic tail, a 
transmembrane domain, and an exceptionally large 

glycosylated extracellular domain. This large 
glycosylated mucin molecule is present within 
normal ovarian tissue. The CA-125 is the most widely 
used tumor marker for diagnosis of epithelial ovarian 
cancer. It is also used as a prognostic marker in 
patients with ovarian cancer to assess response to 
chemotherapy and to detect tumor recurrence. The 
level of CA-125 is found to be elevated in 50% of 
patients in the early stages of ovarian cancer, when 
treatment is most effective. CA-125 levels are 
elevated in 80% of women with advanced ovarian 
malignancy. A serial fall in CA-125 levels has been 
shown to be associated with response to treatment 
and a serial rise in CA-125 by 25% over three 
samples is almost 100% specific for disease 
progression.5 On the other hand, ultrasonography 
examination of ovarian masses can also be used in 
some cases of benign and malignant tumors. The 
subjective evaluation of ultrasonography findings is 
highly accurate for an experienced examiner and is 
better than mathematical models at predicting 
whether ovarian tumors are malignant or benign. 
Ultrasound findings can also frequently identify the 
specific types of ovarian tumor.3 The histology of 
surgically removed ovarian tissues is the final 
endpoint of the study. The histopathological analysis 
can establish the distinction of benign ovarian 
tumors from malignant ones. By far, there are no 
published reports comparing the diagnostic accuracy 
of CA-125 with that of ultrasound in the 
differentiation of malignant ovarian tumors from the 
benign ones. The present study was intended to find 
and compare the diagnostic accuracies of USG and 
CA-125 in differentiating malignant ovarian tumours 
from the benign ones. 

METHODS:
This cross-sectional descriptive type study was 
conducted on Department of Obstetrics & 
Gynecology, Rajshahi Medical College, Rajshahi over 
a period of 2 years from July 2016 to June 2018. 
Patients presented with (clinically suspected of 
ovarian mass) attending in Department of Obstetrics 
& Gynecology Rajshahi Medical College Hospital, 
Rajshahi were the study population. All age group 
women having adnexal masses and patients present 
with sonographically diagnosed ovarian masses of 
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more than 8 cm were included in the study. A total 
75 cases of ovarian mass were included.  On 
obtaining ethical clearance from the Ethical 
Committee of Rajshahi Medical College, Rajshahi, 
and consent from patients the data collections 
commenced. Detailed history of the participating 
patients was noted before inclusion into the study to 
make clinical diagnosis of their diseases. Women 
with at least one persistent ovarian tumor underwent 
transabdominal ultrasonography, performed by an 
experienced sonologist. History also included age, 
parity, method of contraception used and family 
history of ovarian tumor and any history of pelvic 
surgery done earlier.

Examinations of the patients included general per 
abdominal, per vaginal and per rectal examinations. 
On examination, emphasis was given to the presence 
of ovarian tumor, its size, surface, mobility and 
consistency. Per rectal examination was also done to 
confirm the findings of per vaginal examination. 
Some relevant investigations for preparing the 
patient were also needed. Data were collected with 
the help of a structured questionnaire which 
contained all the variables of interest and were 
processed and analyzed using computer software 
SPSS (Statistical Package for Social Sciences). The 
test statistics used to analyze the data were 
descriptive statistics. The diagnostic accuracies 
(sensitivity, specificity) of the USG and CA-125 were 
evaluated by comparing the findings of the two 
diagnostic modalities with those of histopathology. 
The agreement between the two diagnostic 
modalities was tested using kappa statistics 
(k-statistics), whereby a kappa value of 0 – 0.2 was 
considered as poor agreement, 0.21-0.4 fair 
agreement, 0.41-0.6 moderate agreement, 0.61–0.8 
good agreement and 0.91-1.0 as excellent 
agreement. The level of significance was set at 0.05 
and p < 0.05 was considered significant.

RESULTS:
Age distribution shows that about one-third (32%) of 
the patients was 50 or > 50 years old, 20% 40-50 
years, 17.3% 30-40 years, 18.7% 20-30 years and 
12% were < 20 years old. The median age of the 
patients was 40 years and the youngest and the 
oldest patients were 20 and 70 years old respectively 

(Table I). Majority (88%) of the patients was married 
with median duration of marriage being 26 years 
(range: 15-55 years). Nearly two-thirds (64%) of 
the patients were multipara, 13% primipara and 
23% grand multipara. Table III shows the menstrual 
profile of the study patients. Nearly half (47%) of the 
patients had regular menstruation, 12% irregular 
cycle and 41.3% had menopause. Over 70% 
reported average menstrual flow, 22.7% scanty flow 
and 6.8% had profuse bleeding. The median 
duration of period was 5 days and the median 
duration of menopause was 10 years. Approximately 
63% of the masses were of 100 or < 100 sq. cm and 
the rest was over 100 sq. cm. The median size of the 
mass was 80.8 sq. cm. Over one-third (34.7%) of 
the masses were reported to be malignant on 
ultrasonic examination (Table II).

CA-125 Assay:

Over half (52%) of the patients had CA-125 level 
>65 and 34.7% had had < 35 U/ml with median 
CA-125 being 80.7 U/ml. The lowest and highest 
levels of CA-125 were 4.7 and 5800 U/ml 
respectively (Table III).

Histopathological findings:

Table IV shows the histopathological diagnoses of 
the ovarian tumours. Overall, 44(58.7%) tumours 
were benign and the rest 31(41.3%) were malignant 
in nature.

Accuracy of USG and CA-125 in differentiating 
malignant from benign ovarian tumours:

Table V shows the accuracies of the of two screening 
tests (USG and serum CA-125) in the differentiation 
of malignant ovarian tumours from the benign ones. 
The sensitivity of USG in correctly diagnosing 
malignant ovarian tumour was 77.4%, while the 
specificity of the test in correctly ruling out those 
who did not have malignancy was 95.4%. The 
positive and negative predictive values (PPVs) of the 
test were 92.3 and 85.7% respectively. The 
percentages of false positive and false negative 
yielded by the test were 7.7 and 14.3% respectively. 
The overall diagnostic accuracy of the test was 
88.0%. The sensitivity of CA-125 at a cut-off value 
65 was 83.9%, while the specificity of the test was 
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70.5%. The positive and negative predictive values 
(PPVs) of the test were 66.7 and 86.1% respectively. 
The percentage of false positive and false negative 
were 33.3 and 13.9% respectively. The overall 
diagnostic accuracy of the test was 76.0%. Table VI 
shows that the two diagnostic modalities had 
moderate agreement in the differentiation of 
malignant ovarian tumours from the benign ones 
(k-value = 0.552, p < 0.001). In 55.2% cases the 
two diagnostic modalities were in agreement.

FrequencyDemographic Characteristics Percentage

Table I. Distribution of study subjects by demographic
characteristics (n = 75)

Age (years)  
    < 20  9  12.0
    20-30  14  18.7
    30-40  13  17.3
    40-50  15  20.0
    ≥ 50  24  32.0
Marital status  
    Married  66  88.0
    Unmarried  9  12.0

* Median age = (40.0 ± 15.3) years; range = (15 – 70) years.

Obstetric &
Reproductive Pro�le Percentage  Mean (range)Frequency

Table II. Distribution of patients by obstetric & reproductive pro�le (n = 75)

Parity   
Primi  13.0 ---
Multi  64.0 ---
Grand multi  23.0 ---
Menstrual pro�le   
Menstrual cycle (n = 75)   
    Regular 35 46.7 ---
    Irregular 9 12.0 ---
    Menopause 31 41.3 ---
Menstrual �ow (n = 44)   
    Average 31 70.5 ---
    Scanty 10 22.7 ---
    Profuse 3 6.8 ---
Median duration of period (days)  --- --- 5.0(1.0-20.0)
Years of menopause (n = 31)  --- --- 10.0(1.0-20.0)
USG pro�le of the ovarian mass   
Size of the mass (sq. cm)   
    ≤ 100  47  62.7  ---
    >100  28  37.3 ---
Median (range)  ---  ---  80.8(14.7–399.0)
USG comment   
    Benign  49  65.3 ---
    Malignant  26  34.7  ---

Percentage  Mean (range)FrequencyCA-125 (U/ml)

Table III. Distribution of patients by serum CA-125 (n = 75)

< 35  26  34.7  ---
35 –65  10  13.3  ---
>65  39  52.0  ---
Median value (U/ml)  ---  ---  80.7(4.7 – 5800.0)

FrequencyFindings   Percentage

Table IV. Distribution of patients by histopathological �ndings 
of ovarian tumours

Variants of ovarian tumour  

Follicular cyst  2  2.7

Serous cyst adenoma  13  17.3

Serous cyst adenocarcinoma  5  6.7

Mucinous cyst  10  13.3

Mucinous cyst adenoicarcinoma  1  1.3

Germ cell tumour  12  16.0

Benign haemorrhagic cyst  12  16.0

Endometrioma  1  1.3

Papillary serous cyst adenoma  10  13.3

Undi�erentiated carcinoima  3  4.0

Juvenile granulose cell tumour  1  1.3

Metatstatic squamous cell carcinoma  2  2.7

Adenocarcinoma (endometriod)  2  2.7

Metastatic adenocarcinoma  1  1.3

Histopathological comment  

Benign  44  58.7

Malignant  31  41.3

USG (%)Components of accuracy test CA125 (%)

Table V. Diagnostic accuracies of USG and CA125 as screening test 

Sensitivity  77.4  83.9

Speci�city  95.4  70.5

PPV  92.3  66.7

NPV  85.7  86.1

False +ve  7.7  33.3

False -ve  14.3  13.9

Diagnostic accuracy  88.0  76.0

Measures of agreementCharacters studied or
modalities of diagnosis

Table VI.  Test of agreement between abdominal USG and 
CA-125 by kappa statistics:

Abdominal USG
CA-125 (U/ml) 

0.552 < 0.001

Kappa statistics P-value
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DISCUSSION:
Ovarian tumors grow in combined cystic and solid 
formations. There is no reliable diagnostic test or 
imaging technique available to distinguish benign 
from malignant cysts The decision to operate is 
based on clinical findings, transvaginal sonography6, 
computed tomography and/or magnetic resonance 
imaging, and CA-125 levels. Approximately 7 to 10 
benign lesions are operated on for each case of 
ovarian cancer found.7 Consequently, several 
patients undergo extensive surgical staging, 
including oophorectomy, without an assured 
diagnosis of a malignant tumor, resulting in 
increased morbidity. Thus, there would be both 
medical and socio-economic benefits if we could 
preoperatively identify patients with benign cysts 
and safely be able to recommend conservative 
laparoscopic staging operations.8 However, most of 
the ovarian tumours are diagnosed at an advanced 
stage, when they have already been spread and 
when palliative treatment even cannot do much to 
enhance survival. So early diagnosis is of utmost 
significance to improve survival.

In the present study histopathological examination 
of the biopsy material taken from the tumor revealed 
that 58.7% of the tumors to be benign and the rest 
41.3% malignant in nature. The sensitivity of 
ultrasound in correctly detecting malignant ovarian 
tumors was 77.4%, while its specificity in correctly 
excluding malignancy was 95.4% with overall 
diagnostic accuracy of the test being 88%. The 
CA-125 at a cut-off value of 65 although 
demonstrated a higher sensitivity (83.9%) than 
USG, its specificity was lower (70.5%) than USG, 
with overall diagnostic accuracy being 76%. As USG 
has optimum sensitivity and high specificity with 
overall diagnostic accuracy being 12% higher than 
that shown by CA-125, USG could be considered 
superior to CA-125 as a screening test for 
differentiation of malignant ovarian masses from the 
benign ones. Consistent with these findings, Calster 
et al3 reported that USG was superior to serum 
CA-125 in discriminating between benign and 
malignant adnexal masses. They showed that USG 
correctly classified 93% of the tumors as benign or 
malignant, whereas serum CA-125 correctly 
classified at best 83% of the masses. Histologic 

diagnoses that were most often misclassified by 
CA-125 were fibroma, endometrioma and abscess 
and borderline tumors. USG correctly classified 86% 
of masses of these four histologic types as benign or 
malignant, whereas a serum CA-125 at a cutoff of 
value 30 U/ml correctly classified only 41% of them.

Guerriero and associates9 reported that the serum 
CA-125 always had a lower sensitivity and specificity 
in comparison to USG in the diagnosis of 
endometrioma in terms of sensitivity and specificity. 
Alcázar and colleagues10 reported that serum CA-125 
compared to TVS had lower sensitivity (79.3 vs. 
88.9%), specificity (84.6 vs. 91%) positive 
predictive values (79.3 vs. 84.2%) and negative 
predictive values (84.6 vs. 94.5%) respectively. 
Sharply contrasting to these findings, Finkler11 
demonstrated that the sensitivity and specificity for 
differentiating malignant ovarian masses from 
benign ones were highest for CA125 assays in 
postmenopausal patients, especially when these 
were used as the second diagnostic test.

Hartman and colleagues12 in study in Brazil 
demonstrated that out of 110 ovarian tumors, 
79(71.8%) were benign and 31(28.2%) were 
malignant on histopathology. Ultrasound criteria 
were applied in 91(82.7%) tumors which resulted in 
a sensitivity of 90% and a specificity of 87% in 
correctly classifying the tumours into benign and 
malignant, while CA125 at a cut-off value of 37.4 
U/mL had a much lower sensitivity (69%) but a 
higher specificity (87.8%) than ultrasound. 
Transvaginal Ultrasonography (TVUS) combined with 
serum CA125 level measurements evaluated in the 
Sweden,13 United Kingdom,14,15 the United States,16 
and have shown further improvement in the 
differentiation of malignant from benign ovarian 
tumours with a sensitivity approaching 100%.17,18 
Because of the proximity of the ovaries to the 
transvaginal probe, detailed examination of the 
appearance and internal structure of the ovarian/ 
adnexal mass can be performed. Screening decisions 
based on CA125 most commonly use a single- 
threshold screening rule that refers a woman to 
ultrasound if her CA125 concentration exceeds 30 
U/mL when postmenopausal, or 25 U/ml when 
premenopausal.19 CA125 is currently the established 
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tumour marker for the early detection of ovarian 
cancer recurrence, though a role for screening has 
not been demonstrated so far.20 According to Berek 
and Bast, the serial measurement of CA125 has a 
high sensitivity, specificity and positive predictive 
value for the early detection of ovarian cancer.21 

Recently, Skates et al. have shown that preclinical 
detection of ovarian cancer using serial CA125 levels 
interpreted according to the risk calculation 
significantly improves screening performance 
compared with a fixed cut off for CA125.22 A majority 
of researchers use the widely accepted reference 
level of 35 U/mL.20,23 However, It is important to be 
aware of the range of normal CA125 in each specific 
laboratory used, as many different assays are 
currently in use with different upper limit of the 
normal range. Using a CA125 cut-off value of 35 
U/ml may not be appropriate for screening as 
women with naturally increased levels of CA125 
experience many false – positives and probably do 
not reach 35 U/mL until at an advanced stage of 
their cancer.18,24 Only 35% of the tumors confined to 
one ovary were associated with CA 125 levels >35 
IU/mL, with a mean of 67 IU/mL, which is in contrast 
to 89% of tumors with extension outside the ovary 
(P = .012), with a mean of 259 IU/mL. As expected, 
there appeared to be a trend toward increased 
values with increased stage of disease.25 A 
quantitative systematic review of 17 studies done by 
Medeiros et al26 to estimate the accuracy of the 
cancer antigen (CA) 125 assay for the diagnosis of 
ovarian tumours. Diagnostic accuracy studies (n = 
17) that evaluated CA-125 at a threshold of 65 U/ml 
for the diagnosis of ovarian tumours in women with 
clinically suspected adnexal masses treated 
surgically for ovarian tumours were included 
provisionally. Only three studies were considered to 
be of high methodological rigor as they fulfilled at 
least 55% of the quality criteria. The studies 
concluded that accuracy of CA-125 for the diagnosis 
of ovarian tumours was high. However, pooled 
results did not support the conclusion that the 
accuracy of CA-125 was high. The consistency or 
strength of agreement between USG & CA-125 in 
differentiating between malignant and benign  
ovarian tumors were also evaluated using kappa 

statistics which revealed a moderate agreement 
between the two diagnostic modalities. So, neither of 
the screening tests can be replaced by one another.

CONCLUSION: 
The study concluded that ultrasound has optimum 
sensitivity and high specificity in differentiating 
malignant ovarian tumors from the benign ones with 
overall diagnostic accuracy being high. The CA-125 
at a cut-off value of 65 although exhibits a higher 
sensitivity than USG, its specificity is lower than 
USG, with overall diagnostic accuracy being 
optimum. The consistency between USG & CA-125 in 
differentiating between malignant and benign 
ovarian tumors is moderate. So, neither of the 
screening tests can be replaced by one another for 
screening of ovarian masses. As USG has optimum 
sensitivity and high specificity, USG could be 
preferred as a routine screening procedure for 
preoperative diagnosis of ovarian masses, while 
CA-125, if available, can be used as an adjunct to 
USG screening procedure to improve screening 
performance.
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Serum CEA and CA 19-9 Level in Gastric Adenocarcinoma and Their 
Correlations with Histopathological Grading and Staging
Rebeka Sultana,1 Shah Md. Badruddoza,2 Tanshina Afrin,3 Anindita Sarkar,4 Sunandita Sarker,5 

Rama Rani Kundu,6 Md. Zahangir Alam7

ABSTRACT
Background & objective: Tumour markers are used clinically as an adjunct to diagnosis, staging and monitoring the 
prognosis of the diseases. Increased level of serum carcinoembryonic antigen (CEA) and carbohydrate antigen (CA19-9) in 
patients with gastric adenocarcinoma may alert the physicians about the advancement of the disease including metastasis. 
So, knowledge of association of serum tumour marker levels with different grades and stages of gastric adenocarcinoma may 
help in choosing better management option which may result in better outcome. The present study was, undertaken to find 
the association of CEA and CA19-9 with grades and stages of gastric adenocarcinoma.

Methods: This cross-sectional analytical study was conducted in the Department of Pathology, Rajshahi Medical College over 
a period of two years from July 2017 to June 2019. All patients histologically confirmed of having gastric adenocarcinoma were 
the study population. A total of 66 patients of gastric adenocarcinoma were consecutively included in the study. In order to 
find the association, CEA and CA19-9 were divided into two categories at a cut-off value 10 ng/ml and 150 U/ml respectively. 
Accordingly, any values of CEA > 10 ng/ml and any values of CA19-9 > 150 U/ml were considered as positive for carcinoma. 
These cut-off values were used arbitrarily based on the findings of the previous studies. Likewise, tumour grades and stages 
were divided into high-grade (moderate and poorly differentiated) and low-grade (well-differentiated) and Stage I&II and 
stage III&IV. Then the CEA and CA19-9 values were compared between histological grades and stages.

Result: The serum levels of two markers (CEA and CA19-9) were almost identically distributed between high- and low-grade 
tumours (p=0.871 and p=0.811 respectively). Analysis of the diagnostic accuracies demonstrated that CEA at a cut-off value of 
10 ng/ml had moderate sensitivity (70.6%) and low specificity (31.2%) with overall diagnostic accuracy being 51.5%, while the 
CA19-9 at a cut-off value of 150 U/ml had poor sensitivity (52.9%) and poor specificity (50%) with overall diagnostic accuracy 
being poor (51.5%). But when the two diagnostic markers were combined together, the sensitivity sharply rose to 94%, but at 
the extreme compromise of specificity (3.1%). The kappa analyses revealed that the two diagnostic markers had fair agreement 
(22.7% agreement) in the differentiation of high-grade tumours from the low-grade ones (k-value=0.227, p=0.048).

Conclusion: The study concluded that the serum levels of CEA and CA19-9 are almost similar between the high- and 
low-grade tumours indicating that neither of the two markers is a sensitive marker in differentiating the high-grade tumours 
from the low-grade ones. The sensitivity of CEA is modest, but its specificity is poor, while the CA19-9 has poor sensitivity and 
poor specificity with overall diagnostic accuracy being poor. When the diagnostic modalities were combined together, the 
sensitivity improves but at the great compromise of specificity. 

Key words:  Gastric adenocarcinoma, CEA, CA19-9, high-grade, low-grade, early stage and advanced stage gastric 
adenocarcinoma etc.
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INTRODUCTION:

Gastric cancer (GC) remains the fourth most 
commonly diagnosed cancer and third leading 
cause of cancer deaths worldwide.1 Although the 
incidence rate is decreasing in certain regions, 
almost 951,600 new patients were diagnosed with 
GC in 2012.1  Gastric carcinoma is two times more 
likely to occur in male than that in female. In 
Bangladesh GC is the fourth most common cancer.2 
Among all types of gastric carcinoma, adenocarcinoma 
is the most common (more than 90%). Other less 
common gastric carcinomas are gastric lymphoma, 
gastric carcinoid and gastrointenstinal stromal 
tumor.3 

Gastric cancer is often diagnosed at an advanced 
stage and the survival rate is low.4 The tumor-node- 
metastasis (TNM) classification is the most 
important prognostic factor in gastric cancer, but it 
is still difficult to obtain complete prognostic 
information.5 Therefore, it is important to identify 
tumour markers that are simple, feasible, and less 
costly, for the assessment of clinicopathologic 
characteristics, diagnosis and prediction of 
prognosis. As the survival rate of patients with GC 
remains relatively poor and surgery & 
chemotherapy result in an unsatisfactory prognosis, 
serum tumor markers might be useful for diagnosis, 
for predicting survival rates & for monitoring 
recurrence following surgery.1,6 (Carcinoembryonic 
antigen (CEA) and carbohydrate antigen 19-9 
(CA19-9) are commonly used markers for gastric 
adenocarcinoma.  Elevation of CEA and CA19-9 
level correlates well with the degree of tumour 
differentiation as well as extension of tumour 
mass.7 A recent study showed that combined 
estimation of serum CEA & CA19-9 has further 
increased the sensitivity in the diagnosis of gastric 
adenocarcinoma as well its histological differentiation.8 

Carcinoembryonic antigen (CEA) and carbohydrate 
antigen (CA) 19-9 are the most frequently used 
clinical markers in the diagnosis, treatment and 
prognosis of GC.9,10 However, the specificity and 
sensitivity of serum tumor markers considered in 
isolation are not satisfactory in GC, particularly in 
its early-stage diagnosis.11 Therefore, some 

researchers have previously used combinations of 
markers, since they can improve the sensitivity for 
diagnosis of GC.12,13 Studies have demonstrated 
that the sensitivities of CA72-4, CEA, cancer 
antigen 125 (CA125) and CA19-9 for GC were 33.0, 
25.5, 31.1 and 38.7%, respectively. However, the 
sensitivity of the four markers in combination 
increased to 66.0%. Similarly, the individual 
sensitivities of CEA and CA19-9 were 30 and 42%, 
respectively, although this increased to 58% when 
CEA and CA19-9 were combined together.8,14 The 
above results may be explained simply by different 
markers being positive in different patients. The 
present study is, therefore, intended to correlate 
serum CEA and CA19-9 levels with histological type, 
grade and stage of gastric adenocarcinoma in order 
to determine the association of these two markers 
with histological grading and staging of gastric of 
adenocarcinoma as well as to differentiate 
high-grade from low-grade and advanced stage 
from early-stage tumours. 

METHODS:

This cross-sectional analytical study was conducted 
in the Department of Pathology, Rajshahi Medical 
College & Hospital, Rajshahi, Bangladesh between 
July 2017 to June 2019. All patients who are 
clinically suspected and were later on 
histopathologically diagnosed as gastric 
adenocarcinoma were eligible for the study. A total 
66 patients were consecutively included in the 
study. In order to find the association, CEA and 
CA19-9 were arbitrarily divided into two categories 
at a cut-off value 10 ng/ml14 and 150 U/ml 
respectively based on the findings of the previous 
studies. Accordingly, any values of CEA > 10 ng/ml 
and any values of CA19-9 > 150 U/ml were 
considered as positive for carcinoma. Likewise, 
tumour grades and stages were divided into 
high-grade (moderate and poorly differentiated) 
and low-grade (well-differentiated) and Stage I & II 
(early stage) and stage III & IV (advanced stage). 
Then the CEA and CA19-9 values were compared 
between histological grades and stages.

Data were processed and analyzed using computer 
software SPSS (Statistical Package for Social 
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Sciences) verson 25.0. The test statistics used to 
analyze the data were descriptive statistics and 
Chi-square (χ2) or Fisher’s Exact Probability Test. 
The diagnostic accuracies (sensitivity, specificity) of 
the CEA and CA19-9 were evaluated by the 
comparing the findings of the two diagnostic 
modalities with those of histopathology. The 
agreement between the two diagnostic modalities 
was tested using kappa- statistics (k-statistics), 
whereby a kappa value of 0–0.2 was considered as 
poor agreement, 0.21–0.4 fair agreement, 0.41–0.6 
moderate agreement, 0.61–0.8 good agreement 
and 0.91–1.0 as excellent agreement. The level of 
significance was set at 5% and p < 0.05 was 
considered significant.

RESULTS:

Out of 66 study subjects, 18(27.3%) were 31-40 
years, 16(24.2%) 41-50 years, 10(15.1%) 51-60 
years and 18(27.3%) > 60 years old. A few were 30 
or<30 years old. The median age of the study 
subjects was 50 years (range: 21-115 years). 
Majority (79%) of the study subjects was male with 
male to female ratio being roughly 4:1. Abdominal 
pain and weight loss were invariably complained by 
the patients. Over 80% of the patients had 
significant anaemia and 72.7% had dehydration 
(Table I). Over 60% of the tumours was 5 or < 5 cm 
in size and majority (93.9%) was located at 
antrum. The mean size of the tumour was 5.36 cm 
with smallest and the biggest tumours being 3 and 
6 cm respectively (Table II). Nearly half (48.5%) of 
the tumours were well-differentiated, 39.4% 
moderately differentiated & the rest 12.1% poorly 
differentiated. Signs of vascular embolism was 
evident in half (48.5%) of the cases. Nearly three 
quarters (72.7%) of the patients had T3 wall 
invasion (muscle depth) and 21.3% T2 invasion. In 
terms of nodal status 54.5% were N0, 36.4% N1 
and 9.1% N2. A few (6.1%) had distant metastasis. 
TNM staging revealed that 21.2% were at Stage I, 
30.2% at Stage II and 48.5% at Stage III (Table 
III).

Data show that high grade gastric adenocarcinoma 
is less likely to occur in elderly subjects (age>60 
years) (p=0.070). However, sex was not found to 

be associated with histological grade of gastric 
adenocarcinoma (p=0.635). Neither CA19-9 nor 
CEA was observed to be associated with grade of 
the tumour (p=0.811 and p=0.871 respectively) 
(Table IV). Neither of the demographic 
characteristics (age or sex) nor tumour markers 
(CA 19-9 or CEA) were found to be associated with 
staging of the tumour (p=0.131, p=0.465, p=0.811 
& p=0.871 respectively) (Table V).

The sensitivity of CEA in correctly differentiating 
high grade tumours from the low-grade ones was 
70.6%, while the specificity of the test in correctly 
ruling out those who did not have high grade 
tumours was 31.2%. The positive and negative 
predictive values (PPVs) of the test were 52.2% and 
50.0% respectively. The percentages of false 
positive and false negative yielded by the test were 
47.8% and 50.0% respectively. The overall 
diagnostic accuracy of the CEA was (51.5%). The 
sensitivity of CA19-9 in correctly differentiating 
between high- and low-grade tumours was 52.9%, 
while the specificity of the test in correctly 
excluding those who did not have malignancy was 
50.0%. The positive and negative predictive values 
(PPVs) of the test were 52.9% and 50.0% 
respectively. The percentage of false positive and 
false negative yielded by the test were 47.1% and 
50.0% respectively. The overall diagnostic accuracy 
of the test was 51.5%. The combined sensitivity of 
CEA and CA-19-9 was 94.1%, while the combined 
specificity of the two markers in correctly excluding 
those who did not have adenocarcinoma was 3.1%. 
The positive and negative predictive values (PPVs) 
of the test were 50.8% and 33.3% respectively. The 
percentage of false positive and false negative 
yielded by the test were 49.2% and 66.7% 
respectively. The overall diagnostic accuracy of the  
combined CEA & CA19-9 was 50.0%.

The test of agreement between the CEA and 
CA19-9 using kappa-statistics shows that the two 
diagnostic modalities had fair agreement in the 
differentiation of high grade tumours from the low 
grade ones (k-value = 0.227, p = 0.048). In 22.7% 
cases the two diagnostic modalities were in 
agreement (Table VI).  
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FrequencyDemographic & clinical features Percentage

Table I. Distribution of study subjects by demographic and 
clinical features (n = 66)

Age* (years)  
    ≤ 30 4 6.1
    31 – 40 18 27.3
    41 – 50 16 24.2
    51 – 60 10 15.1
    > 60 18 27.3
Sex   
    Male  52 79
    Female  14 21
Clinical presentation  
    Abdominal Pain 66 100
    Weight loss 66 100
    Anaemia   54 81.8
    Dehydration  48 72.7

*Median ± SEM = (50.0 ± 3.2) years; Range = 21 – 115 years. 

FrequencyMorphological variables Percentage

Table II. Morphological characteristics of tumour (n = 66)

Size of tumour* (cm)  
    ≤ 5 40 60.6
    > 5 26 39.4
Location  
    Cardia 00 0.0
    Body 4 6.1
    Antrum 62 93.9

*Median ± SEM = (5.36 ± 1.67) cm; Range = 3 – 9 cm. 

Tumour grade
Characteristics

Table IV: Association of tumour grade with demographic
characteristics and tumour markers

Age* (years)   

    > 60 6(17.6) 12(37.5) 0.070

    ≤ 60 28(82.4) 20(62.5) 

Sex*   

    Male 26(76.5) 26(81.3) 0.635

    Female 8(23.5) 6(18.7) 

CA19-9* (U/ml)   

    > 150 18(52.9) 16(50.0) 0.811

    ≤ 150 16(47.1) 16(50.0) 

CEA* (ng/ml)   

    > 10 24(70.6) 22(68.8) 0.871

    ≤ 10 10(29.4) 10(31.2) 

High
(n = 34)

Low
(n = 32)

p-value

*Data were analyzed using Chi-square (χ2) Test and were presented as n(%).
Figures in the parentheses denote corresponding percentage

FrequencyMorphological variables Percentage

Table III. Histological characteristics of tumour (n = 66)

Di�erentiation  
    Well-di�erentiated 32 48.5
    Moderately di�erentiated 26 39.4
    Poorly di�erentiated 08 12.1
Vascular embolism 32 48.5
Wall invasion  
    T1 02 3.0
    T2 14 21.3
    T3 48 72.7
    T4a 02 3.0
Nodal status  
    N0 36 54.5
    N1 24 36.4
    N2 6 9.1
Distant metastasis  
    M0 62 93.9
    M1 4 6.1
TNM Staging of tumour  
    Stage I  14 20 
    Stage II 21.2 30.3
    Stage III 32 48.5

Tumour grade
Characteristics*

Table V: Association of tumour grade with demographic
characteristics and tumour markers

Age (years)   

    > 60 6(18.8) 12(35.3) 0.131

   ≤ 60 26(81.2) 22(64.7) 

Sex   

   Male 24(75.0) 28(82.4) 0.465

   Female 8(25.0) 6(17.6) 

CA19-9 (U/ml)   

   > 150 16(50.0) 18(52.9) 0.811

   ≤ 150 16(50.0) 16(47.1) 

CEA (ng/ml)   

   > 10 22(68.8) 24(70.0) 0.871

   ≤ 10 10(31.2) 10(29.4) 

Stage I/II
(n = 34)

Stage III/IV
(n = 32)

p-value

*Data were analyzed using Chi-square (χ2) Test and were presented as n (%).
Figures in the parentheses denote corresponding percentage

Measures of agreementCharacters studied or
modalities of diagnosis

Table VI.  Agreement between abdominal CEA and CA19-9  

CEA ng/ml
CA19-9 (U/ml) 

0.227 < 0.048

Kappa statistics P-value
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DISCUSSION:

In this study we analyzed the diagnostic accuracy 
of the two common clinical serum tumor markers 
CEA and CA19-9 for differentiating high-grade 
gastric adenocarcinoma from the low-grade and 
advanced stage from early-stage tumours. We 
compared the serum levels of these two markers 
between histologically diagnosed high & 
low-grade tumours, and found that the serum 
level of CEA and the serum level CA19-9 were 
almost similar between the high- and low-grade 
tumours indicating that CEA and CA19-9 are not 
sensitive markers in differentiating the high-grade 
tumours from the low-grade ones. The analysis of 
diagnostic accuracy demonstrated that CEA at a 
cut-off value of 10 ng/ml had moderate sensitivity 
(70.6%) and low specificity (31.2%) with overall 
diagnostic accuracy being 51.5%, while the CA 
19-9 at a cut-off value of 150 U/ml had poor 
sensitivity (52.9%) and poor specificity (50%) 
with overall diagnostic accuracy being poor 
(51.5%). But when the two diagnostic markers 
were combined together, the sensitivity sharply 
rose to 94.1%, but at the hard compromise with 
specificity (3.1%). 

He and associates15 took the upper limits of 
normal values of four markers (AFP, CEA, CA125 
and CA19-9) as cut-off value to determine the 
status of the clinical specimens. They found that 
the specificity of four markers in the diagnosis of 
gastric cancer was more than 95%, when used 
individually, but the sensitivity was very low, 
ranging from 4.7% to 20.8%, and area under the 
curve (AUC) was no more than 0.6 or 60%.16 
Thus, a single marker for clinical gastric cancer 
diagnosis is very limited.17 When the four markers 
were combined, the sensitivity of the diagnosis of 
gastric cancer reached 40.3%, but was still not 
ideal. Yang et al12 demonstrated that the 
sensitivities of CA72-4, CEA, cancer antigen 125 
(CA125) and CA19-9 for GC diagnosis were 33.0, 
25.5, 31.1 and 38.7%, respectively. However, the 
sensitivity of the four markers in combination 
increased to 66.0%. Similarly, the individual 
sensitivities of CEA and CA19-9 were 30 and 42%, 
respectively, although this increased to 58% when 

CEA and CA19-9 were combined.8 Ychou et al14 
reported a similar result, with a sensitivity of 75% 
when CA72-4, CEA and CA19-9 were combined. In 
a recent study, Yu and colleagues18 demonstrated the 
sensitivity of three biomarkers, carcinoembryonic 
antigen (CEA), carbohydrate antigen (CA) 19-9 
and CA72-4 in combination to be greater than that 
of any of the biomarkers considered in isolation in 
cases of gastric cancer (GC) diagnosis. 

Thus, the findings of the present study and those 
of other investigators presented above may be 
explained simply by different markers being 
positive in different patients which is further 
strengthened by the fair agreement (only 22.7% 
agreement) between the two markers, CEA and 
CA 19-9 resulting from the kappa analysis in the 
present study. However, the fundamental cause of 
underlying this phenomenon remains to be fully 
elucidated. 

Carcinoembryonic antigen (CEA), carbohydrate 
antigen (CA) 19-9 and CA72-4 are the most 
frequently used clinical markers for the diagnosis 
of gastric carcinoma, for predicting survival rates 
and for monitoring recurrence following surgery.1,6 
It has been demonstrated that they are useful in 
the diagnosis, treatment and prognosis of 
GC.9,10,19,20 However, the specificity and sensitivity 
of serum tumor markers considered in isolation 
are not satisfactory in the diagnosis of GC in its 
early stage.11 Therefore, some researchers have 
previously used combinations of markers, since 
they can improve the sensitivity for diagnosis of 
GC.13,15,21 To improve the sensitivity of gastric 
cancer diagnosis, He et al15 performed logistic 
regression analysis and used ROC curve to 
determine the optimum cut-off values. With the 
use of optimum cut-off values, for CEA the 
sensitivity was increased from 17.4% to 58.4%, 
while the specificity was decreased from 99.1% to 
83.4%. Earlier studies performed in Chinese 
population also gave consistent results.22,23 The 
present study also demonstrated that while 
combination of the markers CEA and CA 19-9 
improved the sensitivity to great extent (94.1%), 
the specificity is reduced to an inappreciably low 
level (3.1%). Although some previous studies 
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reported that the age, gender, stage and sites of 
gastric cancer would affect serum marker 
levels24,25 in the present study, neither age nor 
gender was found to be associated with 
histological grade or staging of the gastric 
adenocarcinoma. 

CONCLUSION: 

From the findings of the study, it appears that the 
serum levels of CEA and CA19-9 are almost 
identical between the high- and low-grade 
tumours indicating that the two markers are not 
sensitive markers in differentiating the high-grade 
tumours from the low-grade ones. The diagnostic 
accuracy of CEA at cut-off value of 10 ng/ml offers 
moderate sensitivity but low specificity with 
overall diagnostic accuracy being poor, while the 
CA-19-9 at a cut-off value of 150 U/ml possesses 
poor sensitivity and poor specificity with overall 
diagnostic accuracy being poor. But when the 
diagnostic modalities are combined together, the 
sensitivity steeply increases but at the gross 
compromise of specificity.
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ABSTRACT
Background & Objective: Diabetic retinopathy is a common microvascular complication of Type2 diabetes mellitus. As 
diabetes is a prothrombotic disease, it induces platelet hyperactivity resulting in increased mean platelet volume (MPV) which 
can be measured from complete blood count by haematology auto-analyzer. This study was undertaken to find the association 
of MPV with diabetic retinopathy in Type 2 diabetes mellitus (DM).

Methods: The study was carried out in the Department of Medicine, Sylhet MAG Osmani Medical College & Hospital, Sylhet 
in collaboration with the Department of Pathology, Department of Endocrinology & Outpatient Department of Ophthalmology 
of the same hospital over a period of two years from March 2017 to February 2019. Type 2 diabetic patients (aged 30 years 
or more) attending at Inpatient and Outpatient Department of Medicine, Endocrinology & Outpatient Department of 
Ophthalmology were the target population. Based on predefined eligibility criteria, 63 Type2 diabetic patients 31 Type2 
diabetic patients with diabetic retinopathy (DR) and 32 diabetic patients without DR were included in the study. To find the 
normal range of MPV of Bangladeshi population, 30 adult individuals without diabetes were also included. The mean of MPV 
of 30 adult healthy individuals + 2SD were taken as upper limit of normal range of MPV. Diagnosis of T2DM was based on 
"2017 ADA criteria for diagnosing DM". Diabetic retinopathy was defined as any vascular abnormality in retina due to DM.

Result: Age and sex were almost similar between the DR and non-DR Group (p = 0.134 and p = 0.159 respectively). Analyses 
of the risk factors distribution between the study groups revealed that hypertension and dyslipidaemia demonstrated their 
significant presence in the DR-Group than those in the Non-DR Group (p = 0.05.0 and p = 0.008 respectively). ACR was 
observed to be inappreciably higher in the former group than that in the latter group (p < 0.001). Comparison of diabetes 
profile between the study groups shows that duration of DM, FPG and HbA1c were also significantly higher in the DR Group 
than those in the Non-DR Group (p < 0.001, p = 0.044 and p < 0.001 respectively). In terms of correlation, duration of DM 
and HbA1c were observed to be linearly correlated with MPV (r = 0.510, p < 0.001 and r = 0.571, p < 0.001 respectively) 
However, there was no significant difference between the study groups in terms of platelet count and MPV (p = 0.207 and p 
= 0.820 respectively). The risk of having larger MPV in diabetic patients with DR was 1.2-fold (95% CI = 0.45-3.27) higher 
than that in diabetic patients without DR (p = 0.701).

Conclusion: The study concluded that there is no association of diabetic retinopathy with platelet count and MPV. The risk 
of having larger MPV in diabetic patients with DR is not significantly higher than that in diabetic patients without DR.

Key words: Association, platelet volume, diabetic retinopathy, Type2 diabetes mellitus etc.
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INTRODUCTION:

Diabetes mellitus (DM) refers to a group of 
common metabolic disorders that share the 
phenotype of hyperglycemia. Depending upon the 
etiology of DM, factors contributing to 
hyperglycemia include reduced insulin secretion, 
decreased glucose utilization, and increased 
glucose production. The metabolic dysregulation 
associated with DM causes secondary pathophysiologic 
changes in multiple organ systems that impose a 
tremendous burden on the individual with DM and 
on the health care system.1 Diabetes has become a 
major public health issue in Bangladesh affecting 
7.4% of the adult population (almost 1 in 13 adults 
aged 20-79 years).2  Type2 diabetes   comprises 
almost 80-90% of all diabetes and is characterized 
by target cells’ resistance to the action of insulin 
and an inability to produce sufficient insulin to 
overcome this ‘insulin resistance’ due to 
progressive pancreatic β-cell inactivity.3 

Generally, the chronic injurious effects of 
hyperglycemia are categorized broadly as macro 
vascular complications (coronary artery disease, 
peripheral arterial disease, and stroke) and micro 
vascular complications (diabetic retinopathy, 
diabetic nephropathy and diabetic neuropathy).3,4 
Among the microvascular complications, diabetic 
retinopathy (DR) is one of the highly specific and 
important complications with a worldwide 
prevalence of around 35% and a Bangladesh 
prevalence of 18%.5  It is the most common cause 
of preventable blindness in adults (30-65 years) in 
developed world.6 Clinically DR can be categorized 
into non-proliferative (NPDR) and proliferative 
diabetic retinopathy (PDR) with or without 
maculopathy/macular oedema (MO).6 There is a 
clear relation of DR with duration of T2DM, poor 
glycemic status and hypertension, which along with 
dyslipidemia, diabetic nephropathy, pregnancy, 
obesity and smoking act as risk factors for DR.6 

DM has been recognized as a state of, 
“prothrombotic tendency” with increased platelet 
reactivity.7 Platelets are tiny, disc-shaped, 
non-nucleated, flattened structures, 1-5 μm in 
diameter.8 Primary function of platelet is formation 
of platelet plug in vascular injury. Generally, the 

normal platelet count varies between 150,000 and 
400,000/μl and normal platelet size varies between 
7.5 and 10.5 fl.9 The size of the platelets depends 
largely on the density of the granules present 
within them.9 Mean platelet volume (MPV) is a 
platelet index which reflects the average size of 
platelets in a blood sample. Demirin and associates 
in a large epidemiologic study reported that normal 
range of MPV in 18-92 years healthy individuals 
varies between 7.2 and 11.7 fl.10 

Hyperglycemia or DM causes larger platelets .11 The 
larger platelets are reported to be secondary to the 
increased ploidy (DNA content) of megakaryocytes.12 
Larger platelets are more active and aggregable 
than normal platelets as their dense granules 
release more contents like Ca++, ADP, 5-HT etc. 
which are responsible for platelet activation and 
aggregation. They also release more prothrombotic 
factors, such as, thromboxane A2 which play a key 
role in development of vascular complications in 
DM. The thromboxane A2 correlates well with MPV 
and thus supports the relevance of the MPV as a 
measure of platelet function or activity.13-15  In a 
recent study in Bangladesh, Pervin et al.16 reported 
an association of increased MPV with acute 
coronary syndrome (ACS) and in another study, 
Karim et al17 showed a positive association of 
platelet distribution width (PDW) (which is another 
platelet index and also a marker of platelet 
activation) with Type 2 DM only in male diabetic 
patients. Several studies18-21 have reported a 
significant association of MPV with DR in Type 2 
DM, while Demirtunc et al.22  & Hekimsoy et al.23 
did not find any significant association between 
these two variables. However, published data about 
association of MPV with DR in Type 2 DM are very 
limited. That purpose, the present study was 
designed to find the association between MPV and 
DR in Type 2 diabetic patients.

METHODS:
This a cross-sectional analytical study was 
conducted in the Department of Medicine in 
collaboration with the Department of Pathology, 
Department of Endocrinology & Outpatient 
Department (OPD) of Ophthalmology, Sylhet MAG 
Osmani Medical College & Hospital, Sylhet over a 
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period of 1 year from 1st March 2017 to February 
2019. Type 2 diabetic patients ≥ 30 years of age 
attending at Inpatient and Outpatient Department 
of Medicine, Endocrinology & Outpatient Department 
of Ophthalmology were the study population. 
However, diabetic patients with any acute 
conditions (diabetic ketoacidosis, hyperglycemic 
hyperosmolar state (HHS), hypoglycemic coma, 
cases of acute coronary syndrome (ACS), acute 
stroke, hypertensive urgency/emergency etc.), 
anemia (Hb% < 13 mg/dl in male and <12 mg/dl 
in non-pregnant female) or known cases of 
hemoglobinopathies or any bone marrow disorders, 
thrombocytopenia (<150×103/µL) or increased 
platelet count (>400×103/µL) or any platelet 
disorder, known or suspected cases of any 
infectious disease/sepsis or chronic systemic 
inflammatory conditions or raised C-Reactive Protein 
(CRP), known cases of end-stage-renal-disease 
(ESRD) or raised serum creatinine > 1.5 mg/dL, 
known or suspected cases of cirrhosis of liver, 
thyroid-related disorders, or cases of any 
immunosuppressive conditions, or pregnant 
women, patients on anti-platelet drugs, history of 
recent major surgery, other causes of vision loss 
e.g. congenital, mature cataract and glaucoma, 
etc., were excluded from the study. Ethical 
clearance was taken from the ethical committee of 
Sylhet MAG Osmani Medical College prior to 
commencement of study.

Having obtained informed written consent from the 
patients, detailed clinical history was taken. Clinical 
examinations and needed laboratory investigations 
were done when a known or suspected case of 
type-2 DM ≥ 30 years of age were diagnosed by 
biochemical parameters according to ADA 2017 
criteria for diagnosing DM, American Diabetic 
Association, 2017. Diabetic Retinopathy (DR) was 
detected by dilated fundoscopy, which was done by 
researcher himself with “Keeler Professional 
Ophthalmoscope” (made in UK), where pupil 
dilatation was done by Tropicamide 1%, 1 drop in 
each eye, 20-30 minutes prior to examination. 
Findings were verified by a qualified ophthalmologist 
(Resident Surgeon, Outpatient Department of 
Ophthalmology, SOMCH) and fundal photograph 
was taken in all DR cases which was done in a 

single private laboratory by Canon CF-1 retinal 
camera (made in Japan) to confirm the findings. 
The total sample (n = 63), was divided into two 
groups namely “T2DM with Retinopathy (DR)” 
[Case] and “T2DM without retinopathy” [Control]. 
However, for determining baseline MPV in healthy 
non-diabetic population in our settings, 30 age and 
sex matched non-diabetic apparently healthy 
population such as doctors, nurse, other staffs of 
the Department of Medicine were selected, who 
had FPG < 5.6 mmol/L (<100 mg/dL) or HBA1C < 
5.7% and without known visual problem or 
retinopathy on dilated fundoscopy. MPV was 
studied in all groups and variations in MPV were 
observed between case and control groups. The 
influence of glycemic control (HbA1c), duration of 
diabetes, presence of hypertension, dyslipidemia, 
smoking status and demographic variables on MPV 
were also observed.

The patients were asked to take normal diet 
without carbohydrate restriction for consecutive 3 
days and then to come in the morning after 
overnight fasting for at least 8 hrs. Venous blood 
samples (5 ml) were taken in the fasting state to 
measure plasma glucose levels and fasting lipid 
profile, complete blood count (CBC) [to see Platelet 
count & mean platelet volume (MPV)], HbA1c, 
serum creatinine. At 2 hours after breakfast (120 
minutes) another blood sample (3 ml) was 
collected for plasma glucose (2-h ABF) or random 
blood sugar (RBS) regardless of last meal/prandial 
status using enzymatic hexokinase oxidation 
reference method for plasma glucose levels. 
Samples for FPG/2-h PG/RBS estimation and 
complete blood count were collected in sodium 
fluoride and tri-potassium salt of EDTA 
respectively. Estimation of HbA1C was done using 
auto-analyzer (SD A1c Care, SD Biosensor, made in 
Korea) in College Pathology Lab, which was based 
on immunoassay for hemolyzed whole blood 
certified by NGSP (National Glycohemoglobin 
Standardization Programme) and IFCC 
(International Federation of Clinical Chemistry). 
MPV was estimated using automated blood cell 
count analyzers (Sysmex XS 500i, made in Japan) 
in College Pathology Lab, which uses fluorescence 
flow cytometry for high quality analysis. The normal 
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range of MPV was calculated as mean ± 2SD. 
Glucose estimation, serum creatinine and fasting 
lipid profile were carried out by Automated 
Biochemistry Analyzer (Vitros 350, made by 
Orthoclinical Diagnostics, USA) in the same Lab. 
Routine medical examination of urine was done in 
hospital laboratory. CRP (C-Reactive Protein) and 
ACR (Albumin Creatinine Ratio) (as not available in 
any labs of SOMC/SOMCH) were carried out in a 
single, reputed private laboratory.

Data were processed and analyzed with the help of 
SPSS (Statistical Package for Social Science), 
version 25.0. Continuous data were expressed as 
mean and standard deviation and were compared 
between groups using Unpaired t-Test, while the 
categorical data were presented as frequency with 
corresponding percentages and were compared 
between groups using Chi-square (χ2) Test. 
Pearson’s correlation was performed between 
independent and dependent variables to see the 
nature of  correlation between them. For all 
significance tests, the level of significance was set 
at 5% and p < 0.05 was considered significant.

RESULTS: 

Age distribution demonstrates that, mean ages of 
the DR and the non-DR groups were 52.9 and 47.9 
years respectively and over 60% of the patients 
with DR were in their 5th and 6th decades of life, 
while 75% of the patients in Non-DR group were in 
their 4th and 5th decades of life. Although a male 
predominance was observed in the DR group 
(64.5%), both groups were almost alike in terms of 
age and sex (p=0.134 and p = 0.159 respectively). 
Analyses of baseline clinical characteristics and risk 
factors distribution revealed that hypertension was 
significantly higher in the DR-Group in comparison 
to Non-DR Group (45.2% vs. 21.9%) (p = 0.050). 
Smokers were considerably higher in the DR-Group 
(p = 0.093). Dyslipidaemia demonstrated its 
significant presence in the DR-Group (61.3%) than 
that in the Non-DR Group (28.1%) (p = 0.008). 
ACR was significantly higher in DR group 
(259.6±39.9 mg/gm) than that in Non-DR group 
(57.3 ± 20.7 mg/gm) (p < 0.001) (Table-I). The 
duration of DM was significantly higher in the DR 

Group than that in the Non-DR Group (p < 0.001). 
Fasting plasma glucose (FPG) and HbA1c were also 
found to be much higher in the former group than 
those in the latter group (p = 0.044 and p < 0.001 
respectively) (Table II).

There was no significant difference between the 
study groups in terms of platelet count and MPV 
(p=0.207 and p = 0.820 respectively) (table III). 
The cut-off value for MPV (fL) was calculated by 
finding the mean MPV of 30 normal individuals and 
adding 2SD with it (10.7 ± 2×0.1 fL), which gave 
us the upper limit of normal range of MPV. 
Accordingly, the MPV was considered to be 
increased if it was ≥ 11 fL. Approximately, 55% of 
the diabetic patients with DR had larger MPV as 
compared to 50% of the Non-DR. The risk of 
having diabetic retinopathy was 1.2-fold (95% 
CI=0.45-3.27) higher in diabetic patients with 
larger MPV than that in patients with normal MPV 
(p = 0.701) (Table IV).

GroupDemographic 
characteristics 

Table I: Distribution of baseline clinical characteristics between
DR and Non-DR

Age* (years)  

    30 – 39 2(6.5) 4(12.5) 

    40 – 49 7(22.6) 15(46.9) 

    50 – 59 11(35.5) 9(28.1)  0.134

    60 – 69 8(25.8) 3(9.4) 

    70 – 79 3(9.7) 1(3.1) 

Sex*   

    Male 20(64.5) 15(46.9) 0.159

    Female 11(35.5) 17(53.1) 

Hypertension* 14(45.2) 7(21.9) 0.050

Smoking habit*   

    Smoker 18(58.1) 13 (40.7) 0.093

    Non smoker 13(41.9) 19(59.4) 

Dyslipidemia* 19(61.3) 9(28.1) 0.008

BMI# (kg/m2) 24.4 ± 3.7 25.6 ± 4.5 0.255

Serum Creatinine# (mg/dl) 1.1 ±0.3 1.0 ± 0.2 0.124

ACR# (mg/gm) 259.6 ± 39.9 57.3 ± 20.7 < 0.001

DR 
(n = 31)

Non-DR
 (n = 32)

p-value

*Data were analyzed using Chi-square (χ2) Test; Figures in the 
parentheses denote corresponding %.  #Data were analyzed 
using Unpaired t-Test and were presented as mean ± SD.
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Correlation of some pertinent variables with MPV:

Fig 1- 7 shows the correlations of different variables 
with MPV. Age was not found to be significantly 
correlated with MPV (r=-0.077, p = 0.462) (fig. 1). 
However, duration of DM and HbA1c were observed 
to be linearly correlated with MPV (r=0.510, p < 
0.001 and r = 0.571, p < 0.001 respectively) (Fig. 2 
and Fig. 4). Fasting plasma glucose and platelet 
count were not found to bear any correlation with 
MPV (r = 0.069, p = 0.590 and r = -0.047, p = 0.653 
respectively) (Fig. 3 and Fig. 5). No significant 
correlation was observed between BMI and MPV 
(r=0.055, p = 0.669) and ACR and MPV (r = 0.048, 
p = 0.708) (Fig. 6 & 7).
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GroupDiabetes-related 
variables# 

Table II:Comparison of diabetes related variables between groups

Duration of DM (years) 13.6 ± 6.3 5.4 ± 4.3 < 0.001

FPG (mg/dl) 225.1 ± 80.2 186.3 ± 65.6 0.044

RBS (mg/dl) 330.1 ± 115.8 289.1 ± 100.5 0.141

HBA1c (%) 12.2 ± 2.4 9.4 ± 2.5 < 0.001

DR 
(n = 31)

Non-DR
 (n = 32)

p-value

#Data were analyzed using Unpaired t-Test and were presented 
as mean ± SD.

Group
Platelet morphology#  

Table III: Comparison of platelet count and MPV between the study groups

Platelet Count (×103/uL of blood)  295 ± 0.668  317 ± 0.703 0.207

MPV (fL) 10.9 ± 0.8 10.9 ± 0.9 0.820

DR 
(n = 31)

Non-DR
 (n = 32)

p-value

#Data were analyzed using Unpaired t-Test and were presented
 as mean ± SD.

Group
MPV (fL)

Table IV: Risk of having larger MPV in DR compared to Non-DR

≥ 11 17(54.8) 16(50.0) 
1.21(95% CI = 0.45-3.27) 0.701

< 11 14(45.2) 16(50.0)

  

DR 
(n = 31)

Non-DR
 (n = 32)

p-valueOdds Ratio
(95% CI of OR)

Fig. 1: Correlation between age and MPV

Fig. 2: Correlation between duration of diabetes and MPV

Fig. 3: Correlation between Fasting Plasma Glucose (FPG) and MPV

Fig. 4: Correlation between HbA1c and MPV

Figures in the parentheses denote corresponding percentage. 
*Data were analyzed using Chi-square (χ2) Test; The risk of 
having DR with increased MPV was calculated using Odds Ratio 
with (OR) its 95% CI. 



DISCUSSION:
In the present study the demographic characteristics 

like age and sex were almost similar between the DR 

and non-DR Group. Analyses of the risk factors 

distribution between the study groups revealed that 

hypertension and dyslipidemia were significantly 

higher in the DR-Group than those in their Non-DR 

counterparts. ACR was observed to be markedly 

higher in the former group than that in the latter 

group. Smokers were comparatively more in the 

DR-Group. The duration of DM, FPG and HbA1c were 

also significantly higher in the former group than 

those in the Non-DR Group. In terms of correlation, 

duration of DM and HbA1c were observed to be 

linearly correlated with MPV. However, there was no 

significant difference between the study groups in 

terms of platelet count and MPV. Though the risk of 

having diabetic retinopathy was 1.2-fold (95% CI = 

0.45-3.27) higher in diabetic patients with increased 

MPV than that in patients without increased MPV, 

there was no significant association between these 

two variables. In a similar study conducted by 

Hekimsoy et al23 MPV was not significantly different 

in patients with diabetic retinopathy from that in 

diabetic patients without retinopathy. Demirtunc and 

associates22 also did not find MPV to be significantly 

different in subjects with diabetic neuropathy and 

retinopathy from that of diabetics without those 

complications. Aydinli also advocated that there was 

no association between MPV and vascular 

complications in T2DM.24 

By contrast, Tuzcu et al.19 observed an association 

between MPV values and DR stage in their study. 

Several other studies also demonstrated higher 

values of MPV in type 2 diabetics with retinopathy 

than those without retinopathy.20,21,25 Zhong et al.26 

stated that MPV was significantly higher in patients 

with proliferative DR and advocated that MPV might 

be a risk factor for retinal neovascularization. MPV 

was observed to be higher in diabetic patients with 

retinopathy and microalbuminuria.27 All these 

findings suggested a role for the increased platelet 

activity in the pathogenesis of vascular 

complications. 

Yilmaz and Yilmaz18 in an attempt to investigate 

whether platelet morphology or function is altered in 

patients with diabetic retinopathy (DR), measured in 

terms of mean platelet volume (MPV), platelet 

distribution width (PDW), platelet large cell ratio 

(PLCR), plateletcrit (PCT) values, and platelet count 

in four study groups – healthy controls, non-DR, 

NPDR (non-proliferative DR) and PDR (proliferative 
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Fig. 5: Correlation between platelet count and MPV

Fig. 6: Correlation between BMI and MPV

Fig. 7: Correlation between ACR and MPV



DR). MPV, PDW, and PLCR were significantly altered 

in patients with non-proliferative DR, proliferative DR 

and non-DR compared with those in their healthy 

controls. Compared with non-DR, both DR groups 

had higher MPV and PDW levels, with a significant 

difference between non-DR and PDR for both MPV 

and PDW. The increased platelet activity is 

emphasized to play a role in the development of 

vascular complications of this metabolic disorder.22 

Platelet volume, a marker of the platelet function 

and activation, measured as MPV by hematology 

analyzers. Studies have demonstrated that platelet 

activity is increased due to larger platelets in 

diabetes which correlates with rise of MPV. Increased 

platelet activity plays a key role in development of 

vascular complications of DM.7 Diabetic patients 

have an increased risk of developing micro- and 

macro-vascular diseases, and platelets may be 

involved as a causative agent in terms of altered 

platelet morphology and function.23 

MPV reflects the average size of platelets. It is a 

marker of subclinical platelet activation and may be 

increased in some vascular conditions such as 

myocardial infarction (MI),28 coronary artery disease 

(CAD),29 cerebral ischemia,30 and peripheral arterial 

disease29. Larger platelets are younger, more 

reactive and aggregable. Hence, they contain denser 

granules, secrete more serotonin & 

β-thromboglobulin, and produce more thromboxane 

A2 than smaller platelets.21,23,30 All these changes can 

produce a pro-coagulant effect and cause thrombotic 

vascular complications suggesting a relationship 

between the platelet function, especially MPV and 

diabetic vascular complications. The changes in MPV 

reflect the state of thrombogenesis.23 Diabetic 

retinopathy (DR) is the most common and the 

specific microangiopathy.31 Diabetes duration, 

dyslipidemia, genetic factors, obesity, hypertension, 

smoking and proteinuria or microalbuminuria may all 

play a role in development of DR. Papanas and 

colleagues25 reported that among diabetic patients, 

those with retinopathy and nephropathy 

(microalbuminuria) have higher MPV values than 

those who do not have these complications.

Summarizing the findings of the study and 

discussion thereof, it appears that there is 

questionable association between diabetic 

retinopathy and MPV. The risk of having retinopathy 

in diabetic patients with increased MPV is not higher 

than that in diabetic patients without increased MPV. 
Several studies, although found a significant 
association between these two variables, others did 
not find any association between these two 
variables. Before concluding the findings of the 
study, the limitations of the present study deserve 
mention.

LIMITATIONS:

●     Small sample size due to financial constraint and 
limitation of time may have lowered its power 
and thereby validity.

●    Only 30 healthy controls were taken to find the 
normal range / reference range of MPV in the 
context of our population. The reference range 
of MPV was not determined by a large sample 
obtained from a cross-section of our population.    

●    Raised ACR was not confirmed by repeat testing 
to label as diabetic nephropathy.

CONCLUSION:

From the findings of the study, it can be concluded 
that there is no association of MPV with diabetic 
retinopathy. The risk of having DR in cases of 
increased MPV is not significantly higher than that in 
diabetic patients without increased MPV. Age, fasting 
plasma glucose and platelet count are not found to 
bear any correlations with MPV. Similar findings are 
reported by several studies conducted around the 
world. However, several other studies reported 
significant association between these two variables.
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Expression of Mast Cell Density and Angiogenesis in Carcinoma in
Situ and Invasive Squamous Cell Carcinoma of the Cervix
Tanshina Afrin,1 Shah Md. Badruddoza,2 S.M.Ashafudullah3 Rebeka Sultana4 S. M. Mushadeq Hossain,5 Md Shahriar Mamun,6

ABSTRACT 

Background & Objective:  Studies have shown that tumor cells produce angiogenic factors that directly trigger the 
endothelial cells to develop. Mast cell density (MCD) and micro-vessel density (MVD) cause more aggressiveness, 
metastasis, poor survival rate and higher morbidity. But the exact relationship between MVD and MCD is not yet 
known. The present study was undertaken to find the status of MCD and MVD in carcinoma in situ (CIS) and invasive 
squamous cell carcinoma (ISCC) of cervix and their relationship in the context cervical carcinoma.

Methods : The present cross-sectional analytical study was conducted in the Department of Pathology, Rajshahi 
Medical College (RMC), Rajshahi, and Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka over a period 
of two years between March 2017 to February 2019. Seventy blocks were taken from the cervical colposcopic biopsy 
materials and from the total abdominal hysterectomy specimens of patients, admitted in the Gynae and Obstetrics 
Department of RMCH with CIS or ISCC (diagnosed clinically and confirmed histopathologically). The sample 
comprised of ISCC (n = 42), CIS (n = 18) and healthy control (n = 10). The exposure variables of the study were 
MCD and MVD and outcome variables were CIS and ISCC. 

Result: In the present study, ISCC formed the main bulk (60%) of the sample followed by CIS (25.7%) and healthy 
control (14.3%). Nearly 80% of the cases of ISCC in our study were of Grade II and Grade III. The present study 
demonstrated that MVD was lowest in control subjects (8/HPF) and increases progressively from CIS (27/HPF) to 
Grade I (41/HPF), Grade II (45/HPF) and Grade III (51/HPF) of ISCC. The mean MVD and MCD in CIS were 27/per 
HPF and 33/per 10 HPF respectively. The MVD and MCD were much higher in grade I ISCC (41per/HPF and 47/per 10 
HPF). But in grade II and grade III tumors, the MVD increased to 45 and 51/ per HPF respectively with the 
corresponding decrease in MCD to 37 and 38 per/10 HPF respectively.

Conclusion: The study concluded that the MCD in ISCC is much higher compared to that in CIS. As the tumour 
angiogenesis progresses in ISCC with increase in the number of MVD, the MCD decreases. The MCD in cervical ISCC 
does not increase parallelly with the increase in MVD; rather it decreases with the advance of carcinoma from grade 
I to grade II & III.

Key words: Expression of Mast Cell Density, Angiogenesis, Carcinoma, in Situ, Invasive Squamous Cell Carcinoma, 
Cervix etc.
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INTRODUCTION:

Carcinoma of the cervix was reported to be the 
fourth leading cause of cancer death in women 
worldwide, causing an estimated 265,700 deaths a 
year.1 It is the second leading malignancy in terms of 
incidence and mortality among Bangladeshi women.2 
About 11,956 new cervical cancer cases are 
diagnosed annually in Bangladesh. The human 
papilloma virus in particular subtype 16 & 18 are 
related to E6 & E7 proteins. E6 promotes the 
degradation of p53 while E7 inactivates 
retinoblastoma protein.3 Degradation of p53 is 
responsible for activating angiogenesis through 
production of Vascular Endothelial Growth Factors 
(VEGF), Interleukin (IL-8), and Fibroblast Growth 
Factors (FGFs) from mast cells.4 

Several studies have highlighted that the increase in 
mast cell density (MCD) is associated with augment 
angiogenesis. Angiogenesis is evaluated as micro- 
vessels density (MVD). A study of forty-eight cases 
carried out in India by Mondal and associates,5 of 
which 38 cases were of invasive cervical carcinoma, 
6 carcinomas in situ (CIS), 4 micro-invasive 
carcinomas and control sections from 10 normal 
cervical mucosa. The value of MCD and MVD were 
found higher in invasive cervical carcinomas, when 
compared to those in CIS & normal cervical tissue.5 
The activation of mast cell causes degranulation and 
releases of heparin, histamine, serine proteases, 
tryptase, VEGF, phospholipids which are responsible 
for inflammation, immunity, vascular permeability 
and angiogenesis.6 Tumor associated mast cells 
present in the microenvironment of tumor.7 Tumor 
cells produce Stem Cell Factors (SCF), which 
activates mast cell kit receptor. VEGF, PGE2 and 
histamine are chemotactic for mature mast cells and 
cause degranulation.7 Mast cells are the main source 
of VEGF and are responsible for neo-angiogenesis. 
Early application of mast cell inhibitors and anti- 
angiogenic agents in target therapy can be able to 
stop neo-angiogenesis and it may cease the 
progression of CIS to invasive cervical cancer and 
prevent metastasis.

Tumor cells produce angiogenic factors that directly 
trigger the endothelial cells to develop. Mast cell 

density (MCD) and micro-vessel density (MVD) cause 
more aggressiveness, metastasis, poor survival and 
higher morbidity.5 During the progression from CIS 
to invasive cervical carcinoma, MCD and MVD can be 
a measure of tumor angiogenesis. Detection of MCD 
and neo-angiogenesis through measuring MVD may 
predict the risk of tumor development progression 
and metastasis. Therefore, detection of MCD with 
special stain Toluidine Blue and angiogenesis by 
immunomarker CD-34 can be an important measure 
for evaluation of disease progression and survival 
rate of the patients. The present study was 
therefore, intended to see MCD and angiogenesis in 
carcinoma in situ and invasive squamous cell 
carcinoma of the cervix. The findings obtained from 
the study may have significant impact in the 
assessment of biological behavior and prognosis of 
cervical cancer. 

METHODS:

This cross-sectional analytical study was conducted 
in the Department of Pathology, Rajshahi Medical 
College (RMC), Rajshahi on approval of the thesis 
protocol by the Institutional Review Board (IRB) of 
the RMC. Diagnosed cases of carcinoma in situ (CIS) 
or invasive squamous cell carcinoma (ISCC) of the 
cervix were included in the study. Patients diagnosed 
as a case of CIN-I, CIN-II and chronic cervicitis, 
other variant of cervical carcinoma or patients who 
received chemotherapy or radiotherapy before 
biopsy were excluded. A total of 70 blocks were 
collected from Pathology Department of RMC; of 
them 66 blocks were collected from colposcopic 
biopsy specimens and 4 blocks from total abdominal 
hysterectomy specimens; of the collected blocks, 42 
were diagnosed as invasive squamous cell 
carcinoma, 18 were as carcinoma in situ, 10 as 
non-significant lesions and were taken as control. 
Seventy (70) paraffin blocks were sectioned in 5 
micrometer thickness. After deparaffinization with 
xylene and rehydration with decreasing graded 
alcohol, three sections were made for each case-one 
stained with Haematoxylin and Eosin stain, one with 
Toluidine Blue stain and the third one was 
immunohistochemically analyzed with CD-34 
immunomarker. Routine Haematoxylin and Eosin 
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stains and Toluidine Blue were done in the 
Department of Pathology, RMC. The Immunostaining 
was done at Department of Pathology, BSMMU, 
Dhaka. For immunohistochemistry, the section was 
mounted on poly-L-lysin coated slides.

RESULTS:

The findings obtained from the study showed that 
there was no significant difference between the 
subjects with CIS and those with ISCC. However, 
both these groups were significantly different from 
the control subjects (p < 0.001). Two-thirds (66.7%) 
of CIS, 54.8% of ISCC and 60% of control subjects 
were < 12 years old at age of menarche, with mean 
age of the subjects at age of menarche in the three 
groups being 11.1, 11.7 and 11.9 years respectively 
(p=0.285). Two-thirds (66.7%) of CIS and 70% of 
the control subjects were overweight & obese as 
compared to 40.5% of the ISCC subjects (p=0.090) 
(Table I).

4.4 Reproductive & obstetric profile:

Of the total 70 sample, 39(55.7%) were at 
premenopausal stage & 31(44.3%) were at 
menopausal stage. Data show that there was no 
significant difference between subjects with CIS and 
those with ISCC with 50% being premenopausal and 
50% menopausal. However, they differ significantly 
from the control group, with all of the latter group 
being at premenopausal stage (p = 0.010). Grand 
multipara demonstrated their significant presence in 
the CIS group (38.9%) compared to ISCC group 
(23.8%). In the control group 70% were multipara, 
although none of them was grand multipara. The 
three groups were significantly heterogeneous 
(p=0.002) (Table II).

Histological grading of 42 invasive squamous cell 
carcinoma cases revealed that over half  (52.4%) of 
them were of Grade-II, 26.2% grade-III and 21.4% 
grade-I (Fig. 1). Histological typing showed that 
nearly two-thirds (64%) of the invasive squamous 
cell carcinomas were large-cell non-keratinizing and 
36% large-cell keratinizing out of 42 cases of 
invasive squamous cell carcinoma (Fig. 2). The mean 
mast cell density (MCD) has no difference between 
samples with CIS and those with ISCC, although 

they were much higher compared to that of control 
group (p<0.001). However, mean MVD of ISCC 
(46±14 per HPF) was staggeringly higher than that 
of CIS (27±10 per HPF), which was again much 
higher than that of control group (9±3 per HPF) 
(p<0.001) (Table III). The mean MVD and MCD in 
CIS were 27/per HPF and 33/per 10 HPF. The MVD 
and MCD were higher in grade I ISCC (41per/HPF 
and 47/per 10 HPF respectively). But in grade II and 
grade III tumour the MVD increased to 45 & 51/ per 
HPF respectively with the corresponding decrease in 
MCD to 37 and 38 per/10 HPF respectively (Fig.3).   

Group
Demographics

Table I. Distribution of the study subjects by their demographic 
characteristics (n = 70) 

Age# (years)    

    ≤ 40 7(38.9) 10(23.8) 8(80.0) 

    41 – 50  4(22.2) 16(38.1) 2(20.0) 

    51 – 60  5(27.8) 13(31.0) 0(0.0) 

    > 60  2(11.1) 3(7.1) 0(0.0) 

    Mean ± SD 49.8±13.3 48.2 ±10.9 32.4 ± 7.4 < 0.001

Age at menarche# (yrs.)    

    < 12 12(66.7) 23(54.8) 6(60.0) 

    ≥12 6(33.3) 19(45.2) 4(40.0) 

    Mean ± SD 11.1 ± 1.4 11.7 ± 1.7 11.9 ± 1.3 0.285

BMI* (kg/m2)    

    < 18.5 0(0.0) 1(2.4) 1(10.0) 

    18.5 – 25.0  6(33.3) 24(57.1) 2(20.0) 0.090

    ≥ 25.0 12(66.7) 17(40.5) 7(70.0) 

CIS
(n = 18)

ISCC
(n = 42)

Control
(n = 10)

p-value

Figures in the parentheses denote corresponding percentage. 
#Data were analyzed using ANOVA statistics and were presented as mean ± SD.
*Data were analyzed using Chi-squared (χ2) Test and were presented as n(%)

GroupReproductive & 
obstetric pro�le

Table II. Distribution of the study subjects by their reproductive 
pro�le (n = 70).

Reproductive state    
   Premenopausal 9(50.0) 20(47.6) 10(100.0) 

0.010   Menopausal 9(50.0) 22(52.4) 0(0.0) 
Parity    
   Primipara 0(0.0) 1(2.4) 3(30.0) 
   Multipara 11(61.1) 31(73.8) 7(70.0) 0.002
   Grand multipara 7(38.9) 10(23.8) 0(0.0) 

CIS
(n = 18)

ISCC
(n = 42)

Control
(n = 10)

p-value

Figures in the parentheses denote corresponding percentage. 
*Data were analyzed using Chi-squared (χ2)
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DISCUSSION:

In the present study, ISCC formed the main bulk 
(60%) of the sample followed by CIS (25.7%) and 
healthy control (14.3%). Mondal and associates5 
noted that during their study period of 2 years, they 
obtained a large number of cases of invasive cervical 
carcinoma (n = 38), compared to the number of 
cases of CIS (n = 6) and microinvasive carcinoma (n 
= 4). Nearly 80% of the cases of ISCC in our study 
were of Grade II and Grade III. The presence of 
higher number of moderate and poorly differentiated 
cervical carcinoma might be due to poor 
socioeconomic condition and lack of awareness 
among patients of developing countries like ours, 
where patients seek medical help at later stage of 
the disease, thus contributing to the large number of 
cases of invasive carcinoma that we found.

The present study demonstrated that MVD was 
lowest in control subjects & increased progressively 
from CIS to Grade I, Grade II and Grade III of ISCC. 
However, the MCD did not increase parallel to the 
increase in MVD; rather it decreased with the 
advance of tumour from grade I to grade II and 
grade III. The data on relationship between MCD and 
MVD in cervical cancers and pretumoral conditions 
are limited.8 Angiogenesis is the process of new 
blood vessel formation from pre- existing ones, & it 
has been shown to be associated with the growth 
and progression of malignant tumors. Folkman and 
Shing9 suggested that mast cells and macrophages 
could be attracted by chemotactic molecules 
produced by tumor cells and could be an important 
source of proangiogenic factors.9 Evidence showed 
that micro-vessel counts might be one of the most 
important clinical prognostic factors. Although the 
importance of angiogenesis in tumor progression of 
many solid tumors is well-recognized, there is little 
information about the clinical significance of MVD in 
cervical SCC.10 

The role of mast cells in tumor formation and 
progression is complex. Studies show both positive 
and negative relationships between MCD and tumor 
progression.11-13 Mondal and colleagues5 found that 
both MCD and MVD increased from normal cervical 
samples through CIS to invasive carcinoma. Mast 
cells were thought to play a pivotal role in 

Fig. 1: Distribution of patients by histological grading of tumor (n = 42)

Fig. 2: Distribution of ISCC subjects by tumour type. 

Group
MCD and MVD

Table III. Comparison of MCD and MVD among the study groups (n = 70)

MCD (per 10 HPF) 33 ± 16 37 ± 18 8 ± 3 < 0.001
MVD (per 1 HPF) 27 ± 10 46 ± 14 9 ± 3 < 0.001

CIS
(n = 18)

ISCC
(n = 42)

Control
(n = 10)

p-value

#Data were analyzed using ANOVA statistics and were presented as mean ± SD.

Fig. 3: Relationship between MCD and MVD
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angiogenesis due to their close association with 
blood vessels and lymphatic channels. These cells 
were also found to accumulate in substantial 
numbers in richly vascularized tissues, such as, 
hemangiomas, polyps, & tumors.14 Cabanillas-Saez 
and associates15 reported that the MCD remained 
constant through the Grades 1-3 of CIN, but it 
significantly increased in invasive cervical 
carcinoma. They concluded that the mast cells 
provide an effective mechanism to create the 
vascularized microenvironment necessary for tumor 
cells to proliferate and disseminate. Mast cells and 
macrophages are of vital importance in the 
development of tumor associated blood & lymphatic 
capillaries in cervical carcinoma.16 Benítez-Bribiesca 
et al16 found that the MVD in normal epithelium and 
in dysplasia was similar but they observed a 
significant increase in CIS and invasive cervical 
carcinoma. An increase in MVD was reported from 
the control samples through CIS to microinvasive 
cervical carcinoma.17 A similar increase in both MCD 
and MVD was observed in the study Wilk et al8. In 
contrast, Naik et al18 reported that mast cells 
increase in inflammatory conditions of cervix, but 
decrease in malignant conditions. 

Previous studies have shown the presence of mast 
cells in some malignant epithelial tumors such as 
rectal carcinomas,19 pulmonary adenocarcinoma,20 
cervical carcinoma of the uterus21 and breast 
carcinomas.22 Although the functions of these 
intratumoral mast cells are unclear, they have been 
shown to be related to patients’ prognosis.19 Two 
theories have been advocated about the intratumoral 
mast cells. One is that mast cells may play a role in 
tumor growth, invasion and angiogenesis.23 The 
other is that mast cells have cytotoxicity to tumor 
cells by an immunologic mechanism.24 An earlier 
study found a direct correlation between mast cell 
count and patient prognosis in pulmonary 
adenocarcinoma indicating that mast cells had a 
cytotoxic, rather than an angiogenic effect in 
tumors.25 Mast cell cytotoxicity was reported with 
mast cell to tumor cell ratios greater than 20:1. 
Conversely, when mast cell: tumor cell ratios were 
between 10:1 to 1:100, tumor progression was 
enhanced.26 Therefore, the effect of mast cells 
against cancer cells might depend on the 

concentration of mast cell products in the 
microenvironment. But in most of the tumors, as 
well as in our cases, the concentration of mast cells 
in the tumors belong to the latter situation, that is, 
mast cells might be implicated in the tumor 
angiogenesis.

The significance of MVD lies in evaluating prognosis 
of cervical SSC. However, previous studies evaluating 
the prognostic significance of MVD as measured by 
IHC detection of non-specific vascular markers 
(Factor-8, CD34, CD31) have reported conflicting 
results.27,28  In the largest of these studies, Obermair 
et al29 reported the worse outcome in women with 
high tumor MVD. The 5-years survival rate for 
women with high MVD (> 20 vessels/hpf) was 63% 
vs. 90% for women with low MVD. Several studies 
have supported these findings;11,30 however high 
MVD has also been shown to be associated with 
improved survival12,13 or not correlated with the 
outcome at all.31,32 

Summarizing the findings of the study we find that 
mast cells accumulate in both CIS and ISCC, but the 
accumulation of MCD in cervical ISCC is much higher 
compared to that in CIS. With the progress of 
tumour angiogenesis, the MCD decreases in ISCC 
and assumes a much lower value in grade II and 
grade III carcinoma than that was in grade I tumour 
suggesting that MCD in ISCC does not increase 
corresponding to the increase in MVD; rather it 
decreases with the increase in grading of the tumour.

CONCLUSION: 

From the findings of the study, it can be concluded 
that the mast cell density (MCD) in cervical invasive 
squamous cell carcinoma (ISCC) is much higher 
compared to that in carcinoma in situ (CIS). As the 
tumour angiogenesis progresses in ISCC with 
increase in the number of MVD, the MCD decreases 
and assumes a much lower value in grade II and 
grade III carcinoma than that in grade I tumour. 
Thus, the study showed that MCD in ISCC does not 
increase parallel to the increase in MVD, rather it 
decreases with the advance of tumour from grade I 
to grade II and grade III, because the more the mast 
cells degranulation takes place, the more angiogenic 
factors are released causing more angiogenesis.  
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This study will help understand the significance of 
mast cell in angiogenesis and tumour grading.   
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Updates from Important Trials in Cardiology of 2022 (January – June)
F. Aaysha Cader1, Md Minhaj Are�n2, Sahela Nasrin3, Saidur Rahman Khan3

TRIALS IN HEART FAILURE & 
CARDIOMYOPATHY

Study of Dietary Intervention under 100 mmol 
in Heart Failure (SODIUM-HF)

Presented at ACC 2022

Background: 

Dietary restriction of sodium for patients with heart 
failure has been practiced, with little evidence, on 
the basis that it prevents fluid overload and adverse 
outcomes. The Study of Dietary Intervention under 
100 mmol in Heart Failure (SODIUM-HF) was 
designed to test the efficacy of a reduction in dietary 
sodium on cardiovascular-related hospital admissions, 
emergency department visits and all-cause mortality 
at 12 months.1 

PICO (Population, Intervention, Comparator, 
the Outcomes) Criteria: 

This international, open-label, randomised, controlled 
trial enrolled 806 patients with chronic heart failure 

(NYHA functional class 2–3), and receiving optimally 

tolerated guideline-directed medical treatment, at 
26 sites in six. Recruitment was stopped early by the 
Data and Safety Monitoring Board (DSMB), owing to 
limitations of trial operational feasibility and the 
impact of the COVID 19 pandemic. As such, total of 
806 patients were randomly assigned (1:1) to either 
low sodium diet of less than 100 mmol (ie, <1500 
mg/day) (intervention arm; n=397) or usual care 
according to local guidelines (comparator arm; 
n=409). The composite primary endpoint was 
cardiovascular-related hospital admissions, 
emergency department visits and all-cause mortality 
within 12 months. Secondary Endpoints included 
quality of life (by KCCQ), exercise capacity (by 
6MWT) and New York Heart Association [NYHA] 
class.

Results: 
The median age of the patients was 67 (IQR: 58–74) 
years with male-to-female ratio being 2:1. There 
were no differences in the composite primary 
outcome at 12 months (15% vs 17% for low-sodium 
vs usual care; hazard ratio [HR] 0∙89 [95% CI 0∙
63–1∙26]; p=0∙53), which were assessed by 

INTRODUCTION

In this edition of the Ibrahim Cardiac Medical Journal’s “Journal Scan”, we present an overview of important 
randomised controlled trials presented at the American College of Cardiology (ACC.22) scientific sessions and 
Euro PCR 2022, with a brief critical appraisal. 

In keeping with a critical appraisal format, each trial is introduced with its background and aims, PICO 
(Population, Intervention, Comparator, Outcomes) Criteria, main results and concluding remarks.
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intention-to-treat (ITT). No differences were 
observed in the individual components of the 
composite either.1 A modest effect on quality-of-life 
assessed by KCCQ and a very modest effect on NYHA 
improvement by 1 class were seen, which are of 
limited value given the open label design.  There 
were also no differences in 6-minute walk distance 
between the low sodium and the usual care groups.1  

Conclusion: 
Dietary intervention to reduce sodium intake beyond 
current recommendations of 2000 mg/ day did not 
reduce clinical events in ambulatory patients with 
heart failure. These results ought to be interpreted 
on the background of what is a potentially 
underpowered trial: the estimated effect size was 
optimistic, fewer patients that needed were enrolled 
owing to premature termination of the trial and 
event rates were lower than anticipated. 

Mavacamten as an Alternative to Surgical Septal 
Myectomy or Alcohol Ablation in Patients with 
Severely Symptomatic Obstructive Hypertrophic 
Cardiomyopathy (VALOR HCM trial)

Presented at ACC 2022

Background: 
Mavacamten, a targeted inhibitor of cardiac myosin 
improves left ventricular outflow tract (LVOT) 
gradient, quality of life and physical functioning in 
obstructive HCM.  Septal reduction therapies (SRT), 
is recommended for patients with intractable 
symptoms despite maximal medical therapy. As 
such, there is a lack of approved medical therapies 
for obstructive hypertrophic cardiomyopathy (HCM). 
VALOR-HCM, a phase 3, double-blind placebo- 
controlled trial was designed to assess if addition of 
mavacamten to maximally-tolerated medical therapy 
would allow severely symptomatic obstructive HCM 
patients to improve sufficiently such that they no 
longer met guideline criteria for SRT or chose not to 
undergo SRT for 16 weeks.2

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

A hundred and twelve patients were randomised 1:1 

to Mavacamtem vs placebo and followed up for 16 
weeks. The population included patients with 
severely symptomatic obstructive HCM on maximally 
tolerated medical therapy meeting guideline criteria 
of eligibility for septal reduction therapy (SRT). The 
primary endpoint was a composite of patient 
decision to proceed with SRT or SRT guideline 
eligibility after 16 weeks. Mavacamtem dose was 
titrated to a maximally tolerated dose of 16 mg QD 
at weeks 8 and 12, using core-lab measured echo LV 
ejection fraction and LVOT gradient. 

Results: 

The study cohort had a mean age of 60 years, 49% 
were women, and 92% met criteria for NYHA class 3 
heart failure. The trial met its primary endpoint: 
significantly fewer patients on Mavacamtem decided 
to undergo SRT or otherwise still met guideline- 
recommended criteria for receiving SRT, as 
compared with placebo (17.9% vs 76.8%; P < 
.0001). Mavacamten also led to a reduction in 
resting LVOT gradient (Difference:-33.4 mmHg 
[95% CI, -42.3 to -24.5]), greater improvements in 
NYHA class, and improved quality of life, evidenced 
by a greater change in KCCQ-23 clinical summary 
score (Difference: 9.4 mmHg [95% CI, 4.9-14.0]), 
as compared with placebo.2 

Conclusion:

Mavacamten may be a reasonable option for patients 
with highly symptomatic obstructive HCM. Additionally, 
significant improvement in quality-of-life measures 
was also observed with mavacamten, and no serious 
adverse events were reported.

A Cluster Randomized Pragmatic Trial Aimed at 
Improving Use of Guideline Directed Medical 
Therapy in Our Patients with Heart Failure: 
PROMPT HF

Presented at ACC 2022

Background: 

Guideline Directed Medical Therapy (GDMT) 
improves clinical outcomes in heart failure patients 
with reduced ejection fraction (HFrEF), however it 
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remains under-prescribed. The PROMPT HF trial was 
a pragmatic cluster-randomised comparative 
effectiveness trial designed to investigate if timely 
and targeted alerts embedded in electronic health 
records (EHR) systems and specifically tailored to 
the patient would improve GDMT prescriptions in 
eligible patients with HFrEF, compared to usual care.3

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

A total of 1310 patients achieved 91% power to 
detect a 10% difference between study arms at α of 
0.05 and an intra-cluster correlation coefficient of 
0.05. Randomisation occurred at the provider level 
with 100 experienced providers randomised to the 
intervention group (alert) or usual care (No Alert), 
creating 100 clusters to which eligible participants 
were assigned on their first clinic visit. The 
intervention was an EHR-embedded best practice 
alert that triggered for the patient which notified 
providers of individualized GDMT recommendations 
and relevant clinical and laboratory parameters. The 
comparator arm was usual care with no alert. The 
primary endpoint was an increase in the number of 
GDMT classes prescribed at 30 days post- 
randomization.

Results:
The median age of patients was 72 years. Almost 
one-third (31%) of the patients were female and 
median LVEF was 32%. The study met its primary 
endpoint, with a 25.7% increase in the alert arm, as 
compared with 18.7% of the usual care arm [adjusted 
RR: 1.41, 95% CI (1.03, 1.93), P=0.03]. This was 
consistent across pre-specified subgroups. Improved 
secondary outcomes of increase in dose or number of 
GDMT classes at 30 days were also seen in the 
intervention arm. However, there were no significant 
differences in mortality, emergency department (ED) 
visits, or hospitalizations via the ED.3  

Conclusion: 

The authors concluded that a personalized 
EHR-triggered alert during office visits led to 
significantly higher number of HFrEF patients on 
appropriate GDMT. This low-cost tool can be rapidly 

embedded into the EHR. Although PROMPT-HF was a 
pragmatic trial, limitations included that it was single 
centre, tested exclusively in an outpatient setting, 
via experienced providers with outcomes assessment 
limited to 30 days. 

TRIALS IN INTERVENTIONAL & STRUCTURAL 
CARDIOLOGY 

Effects of Complete Revascularization on 
Angina-related Quality of Life in Patients with 
St-segment Elevation Myocardial Infarction

Presented at ACC 2022

Background: 

The COMPLETE trial demonstrated that complete 

revascularization reduced major CV events and this 

led to a Class 1A recommendation for complete 

revascularization for STEMI in the 2021 ACC/AHA/ 

AATS/STS/SCAI Guidelines for Coronary Artery 

Revascularization.4 In this COMPLETE trial Quality of 

Life (QOL), a pre-specified analysis of the COMPLETE 

trial, the effect of complete revascularization on 

angina-related quality of life was evaluated. 

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

PICO is as for the COMPLETE trial. Patients with 

STEMI and multivessel coronary disease were 

randomized to complete revascularization (n=2,016) 

versus culprit-only revascularization (n=2,025). 

Seattle Angina Questionnaire (SAQ) was administered 

at baseline (randomization), 6 months and final visit 

(median 3 years). Endpoints were residual angina or 

proportion that was angina-free.

Results: 

The change in Seattle Angina Questionnaire (SAQ) 

summary score from baseline to 3 years was 9.8 in 

the complete revascularization group vs. 9.6 in the 

culprit-only group (p = 0.003). The benefit was 

confined to those with a non-culprit lesion ≥80%. 

Residual angina at the study end was observed in 

12.5% in the complete revascularization group vs. 

15.7% in the culprit-only group (p = 0.013)
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Conclusions: 

Both a complete revascularization and a culprit- 
lesion-only strategy improved angina-related QOL 
compared with baseline. At a median follow-up of 3 
years, a complete revascularization may result in an 
improved angina-related QOL vs culprit only PCI, 
translating into a number needed to treat 31 patients 
to prevent one patient from experiencing angina at a 
median follow-up of 3 years.

Edoxaban versus Dual Antiplatelet Therapy for 
Leaflet Thrombosis & Cerebral Thromboembolism 
after TAVR: The ADAPT TAVR Randomized Clinical 
Trial

Presented at ACC 2022

Background: 

The primary objective of ADAPT TAVR was to 
investigate the effect of edoxaban compared to dual 
antiplatelet therapy (DAPT) for the prevention of 
leaflet thrombosis and the potential risks of cerebral 
thromboembolization and neurological or 
neurocognitive dysfunction in patients without an 
oral anticoagulation (OAC) indication after 
Transcatheter aortic valve replacement (TAVR).5

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

The investigators randomised 229 patients who had 
undergone TAVR, and did not have any indications 
for anticoagulation to receive either edoxaban 
(intervention arm) or DAPT (comparator arm) for six 
months. Patients underwent magnetic resonance 
imaging (MRI) scans and neurological and 
neurocognitive function tests within one week of 
their TAVR procedure and again at six months. At 
six-month follow up, patients received computed 
tomography (CT) scans to detect subclinical leaflet 
thrombosis (SLT). The primary endpoint was the 
incidence of leaflet thrombosis on 4D-volume  
rendered CT at 6 months. The secondary objective 
was to determine the causal association of 
subclinical leaflet thrombosis with cerebral 
thromboembolism & neurological or neurocognitive 
dysfunction.

Results: 

Among a total of 229 patients who had undergone 
TAVR, 10(9.8%) patients in the edoxaban group 
developed SLT that was detectable on the CT scan, 
compared with 20(18.4%) of those in the DAPT 
group; however, this difference was not statistically 
significant. Rates of death, stroke, transient ischemic 
attack, blood clotting in the brain and problems with 
thinking or memory were similar between the 
groups.5

Conclusion: 

The overall incidence of leaflet thrombosis on CT 
scans was less frequent (8.5% difference; risk ratio 
of 0.53) with the edoxaban therapy than with the 
DAPT therapy, and it did not reach statistical 
significance. There was no causal association of 
leaflet thrombosis with temporal related changes of 
new cerebral thromboembolism and neurological end 
points.

Distal Versus Conventional Radial Access for 
Coronary Angiography & Intervention (DISCO 
RADIAL)

Presented at EURO PCR 2022

Background: 

Transradial access (TRA) is the recommended access 
for coronary procedures owing to its increased safety 
and convenience. However, radial artery occlusion 
(RAO) is its most frequent complication, which will 
increasingly affect patients undergoing multiple 
procedures during their lifetimes. Distal radial access 
(DRA) has emerged as a promising alternative 
access to minimize RAO risk. A large-scale, 
international, randomized trial comparing RAO with 
TRA and DRA is lacking.

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

DISCO RADIAL was an international, multicenter 
(Europe & Japan), randomized controlled trial. A 
total of 1307 patients with indications for 
percutaneous coronary procedure using a 6-F 
Slender sheath was randomized to DRA or TRA with 
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systematic implementation of best practices to 
reduce RAO.6 The primary endpoint was the 
incidence of forearm RAO assessed by vascular 
ultrasound at discharge. Secondary endpoints 
included crossover, hemostasis time, and access 
site-related complications.

Results: 

Overall, 657 patients underwent TRA, and 650 
patients underwent DRA. Forearm RAO did not differ 
between groups (0.91% vs 0.31%; P = 0.29). Patent 
hemostasis was achieved in 94.4% of TRA patients. 
Crossover rate was higher with DRA than that with 
TRA (7.4% vs 3.5%; P = 0.002), and median 
hemostasis time was shorter for DRA (153 vs. 180 
minutes; P < 0.001). Radial artery spasm occurred 
more frequently with DRA (5.4% vs 2.7%; 
P=0.015). Overall bleeding events and vascular 
complications did not differ between groups.

Conclusions: 

With the implementation of a rigorous hemostasis 
protocol, DRA and TRA have equally low RAO rates. 
DRA is associated with a higher crossover rate & 
radial artery spasm but a shorter hemostasis time.

Comparison of Fractional Flow Reserve and 
Intravascular ultrasound-guided Intervention 
Strategy for Clinical Outcomes in Patients with 
Intermediate Stenosis: The FLAVOUR randomized 
clinical trial

Presented at ACC 2022

Background:

Coronary angiography has limitations in defining the 
ischemia-causing stenotic lesion, especially in cases 
with intermediate coronary stenosis. Fractional flow 
reserve (FFR) is a current standard method to define 
the presence of ischemia physiologically. On the 
other hand, intravascular ultrasound (IVUS) is the 
most commonly used intravascular imaging tool that 
can provide the lesion geometry and provide 
important information on plaque vulnerability. The 
primary aim of the FLAVOUR study was to compare 
the safety and efficacy of FFR-guided versus 

IVUS-guided percutaneous coronary intervention 
(PCI) strategies in patients with intermediate 
coronary stenosis.7

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

The FLAVOUR trial was an international, multicenter, 
prospective, randomized clinical trial. It was powered 
for non-inferiority. A total of 1682 consecutive 
patients with intermediate stenosis (defined as 
40-70% by angiographic visual estimation) in a 
major epicardial coronary artery were included. They 
were randomized 1:1 to receive either FFR-guided or 
IVUS-guided PCI strategy. Patients were treated with 
PCI according to the predefined criteria for 
revascularization; FFR ≤ 0.80 in the FFR-guided 
group and Minimal Lumen Area (MLA) ≤3 mm2 (or 3 
mm2<MLA ≤4 mm2 and plaque burden >70%) in the 
IVUS-guided group. The primary endpoint was the 
patient-oriented composite outcome (POCO), which 
was a composite of all-cause death, myocardial 
infarction, and any repeat revascularization at 24 
months after randomization.

Results: 

Compared with patients who were evaluated by 
IVUS, significantly fewer patients evaluated by FFR 
underwent PCI (65.3% vs. 44.4%, respectively). The 
primary outcome, all-cause death, myocardial 
infarction, or revascularization at 24 months, 
occurred in 8.1% of the FFR group vs. 8.5% of the 
IVUS group (p for noninferiority = 0.015), which was 
consisted across tested subgroups. Among 
secondary outcomes, myocardial infarction at 24 
months were 1.9% of the FFR arm vs. 1.7% of the 
IVUS arm (p =0.70), Revascularization at 24 months 
was 5.7% of the FFR arm vs. 5.3% of the IVUS arm 
(p=0.71). There were no differences in patient- 
reported outcomes (Seattle Angina Questionnaire) 
between treatment groups.

Conclusions: 

Among patients with an intermediate coronary 
stenosis, FFR-guided PCI was noninferior to 
IVUS-guided PCI. FFR-guided PCI was associated 
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with a similar incidence of adverse cardiovascular 
events at 24 months compared with IVUS-guided 
PCI. Patient-reported outcomes were similar between 
the treatment groups. These results apply to 
patients with non–left main native coronary artery 
stenoses.

Efficacy of Diltiazem to Improve Coronary 
Vasomotor Dysfunction in Angina and 
Nonobstructive Coronary Arteries: Results of 
the EDIT-CMD Randomized Clinical Trial

Presented at ACC 2022

Background: 
Diltiazem is recommended and frequently prescribed 
in patients with angina and non-obstructive coronary 
artery (ANOCA) disease, suspected of Coronary 
Vasomotor Dysfunction (CVDys). However, studies 
substantiating its effect are this patient group are 
lacking. Efficacy of Diltiazem to Improve Coronary 
Microvascular Dysfunction (EDIT-CMD) was 
randomized clinical trial which evaluated the effect of 
diltiazem on coronary vasomotor dysfunction, as 
assessed by repeated coronary function testing 
(CFT), angina, and quality of life.8

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

A total of 126 patients with ANOCA were included 
and underwent CFT. CVDys, defined as the presence 
of vasospasm (after intracoronary acetylcholine 
provocation) and/or microvascular dysfunction 
(coronary flow reserve: <2.0, index of microvascular 
resistance: ≥25), was confirmed in 99 patients, of 
whom 85 were randomized to receive either oral 
diltiazem or placebo up to 360 mg/d. After 6 weeks, 
a second CFT was performed. The primary end point 
was the proportion of patients having a successful 
treatment, defined as normalization of 1 abnormal 
parameter of CVDys and no normal parameter 
becoming abnormal. Secondary end points were 
changes from baseline to 6-week follow-up in 
vasospasm, index of microvascular resistance, 
coronary flow reserve, symptoms (Seattle Angina 
Questionnaire), or quality of life (Research and 
Development Questionnaire 36).

Results: 

In total, 73 patients (38 diltiazem vs 35 placebo) 

underwent the second CFT. Improvement of the CFT 

did not differ between the groups (diltiazem vs 

placebo: 21% vs 29%; P=0.46). However, more 

patients on diltiazem treatment progressed from 

epicardial spasm to microvascular or no spasm (47% 

vs 6%; P=0.006). No significant differences were 

observed between the diltiazem & placebo group in 

microvascular dysfunction, Seattle Angina 

Questionnaire, or Research and Development 

Questionnaire.8

Conclusions: 

This first performed randomized, placebo-controlled 

trial in patients with ANOCA showed that 6 weeks of 

therapy with diltiazem, when compared with 

placebo, did not substantially improve CVDys, 

symptoms, or quality of life, but diltiazem therapy 

did reduce prevalence of epicardial spasm

Effects of Alirocumab on Coronary 

Atherosclerosis Assessed by Serial 

Multimodality Intracoronary Imaging in 

Patients with Acute Myocardial Infarction: A 

Double-blind, Placebo-controlled, Randomized 

Trial (PACMAN AMI)

Presented at ACC 2022

Background:

The risk for cardiovascular adverse events after 

acute myocardial infarction (AMI) remains high 

despite potent medical treatment including 

low-density lipoprotein cholesterol (LDL-C) lowering 

with statins. Proprotein convertase subtilisin/kexin 

type 9 (PCSK9) antibodies substantially reduce 

LDL-C when added to statin. Alirocumab, a 

monoclonal antibody to PCSK9, reduces major 

adverse cardiovascular events (MACE) after AMI. 

The effect of alirocumab on coronary atherosclerosis 

including plaque burden, plaque composition and 

fibrous cap thickness in patients presenting with AMI 

remains unknown.
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PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

This was a multicenter, double-blind, placebo- 
controlled trial. Four hundred fifty patients 
undergoing PCI for AMI were randomised to receive 
biweekly subcutaneous alirocumab (150 mg; 
n=148) or placebo (n=152), initiated less than 24 
hours after urgent PCI of the culprit lesion, for a total 
of 52 weeks.9 All patients received high-intensity 
statin therapy (rosuvastatin 20 mg). The primary 
efficacy endpoint was the change in IVUS-derived 
percent atheroma volume from baseline to week 52. 
Secondary endpoints included changes in near- 
infrared spectroscopy-derived maximum lipid core 
burden index within 4 mm, as well as optical 
coherence tomography-derived minimal fibrous cap 
thickness from baseline to week 52.9

Results:

The mean change in percent atheroma volume was 
-2.13% with alirocumab vs. -0.92% with placebo at 
52 weeks. In addition, the mean change in maximum 
lipid core burden index within 4 mm was -79.42 in 
the alirocumab group compared with -37.60 in the 
placebo group (95% CI−70.71 - −11.77, p = 0.006), 
while the mean change in minimal fibrous cap 
thickness was 62.67 μm with alirocumab vs. 33.19 μ
m with placebo (95% CI 11.75-47.55; p=0.001). All 
other secondary imaging outcomes showed a 
significant difference in favour of alirocumab. 
Ischaemia-driven revascularisation rates were lower 
in the alirocumab arm, as compared with the placebo 
arm (4.8% vs. 11%, p = 0.04) with no other 
difference in clinical events. Overall adverse event 
rates were low in both groups with general allergic 
reaction found in the alirocumab group alone (3.4% 
vs. 0.0%, p=0.03).9

Conclusions:

Following early initiation of alirocumab on top of 
high-intensity statin therapy in a high-risk 
population with AMI, we observed a 2 fold regression 
of coronary atherosclerosis & stabilization of 
high-risk plaques when compared with treatment 
with statins alone. These findings provide insights to 

support more-frequent, early and targeted use of 
alirocumab on top of high-intensity statin therapy in 
patients who have had a heart attack and are at high 
risk for a second one.

The ROLEX Registry (Revascularization of Left 
Main with Resolute ony X): A Multicenter 
Prospective Registry of the Resolute Onyx 
Stent for the Treatment of Unprotected Left 
Main Coronary Artery Disease

Presented at EURO PCR 2022

Background: 

The primary objective of this study is to assess the 
safety & efficacy of the new-generation zotarolimus- 
eluting stent Resolute Onyx in the treatment of 
unprotected left main coronary artery disease 
(ULMCAD), both isolated or in association with two- 
or three-vessel coronary artery disease.10

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

The ROLEX study was a prospective, non-randomized, 

European, multi-center registry. A total of 450 

patients with ULMCAD with low or intermediate 

anatomical complexity (SYNTAX score <32), were 

enrolled at up to 40 European sites. One-third of 

patients had left main CAD plus an additional 

stenosis, while nearly 60% had left main disease 

with multivessel CAD. Patients received a PCI 

procedure with Resolute Onyx DES and 45% of them 

(200 patients) received intravascular imaging 

guidance. Resolute Onyx DES was chosen as the 

study stent because of its 4.5- & 5.0-mm diameter 

sizes, which expand to 6.0 mm, & its single-wire 

design that enables conformability to achieve 

optimal strut apposition. The primary endpoint was 1 

year target lesion failure (TLF).

Results: 

At 1 year, the primary endpoint of TLF was 5.1% in 
the 450 patients who underwent PCI. Rate of cardiac 
death, target-vessel MI, and ischemia-driven target 
lesion revascularization (ID-TLR) were 2.7, 2.7, & 
2.0%, respectively. The rate of Stent Thrombosis 
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(ST) was 1.1%. Periprocedural MI occurred in 3.8% 
of cases. The risks of Target Lesion Failure (TLF) 

were significantly lower among those treated with 

intracoronary imaging compared with those treated 

with angiography alone. Among the 200 patients in 

whom operators used either IVUS or OCT, the rate of 

TLF was 2.0%, ID-TLR was 1% & ST 0.5%. In 

contrast, the TLF rate among 250 patients treated 

with angiography-guided PCI was 7.6%. In majority 

(98.7%) of cases, device success was demonstrated, 

including 53.4% with ACS, 58.5% with multivessel 

disease, and 30.4% with diabetes.

Conclusions: 

The data of the ROLEX study supports the use of the 

Resolute Onyx DES in left main stenting, as well as 

the benefits of imaging-guided procedures in 

combination with a conformable DES platform to 

help reduce adverse events.
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Expression of Mast Cell Density and Angiogenesis in Carcinoma in
Situ and Invasive Squamous Cell Carcinoma of the Cervix
Tanshina Afrin,1 Shah Md. Badruddoza,2 S.M.Ashafudullah3 Rebeka Sultana4 S. M. Mushadeq Hossain,5 Md Shahriar Mamun,6

ABSTRACT 

Background & Objective:  Studies have shown that tumor cells produce angiogenic factors that directly trigger the 
endothelial cells to develop. Mast cell density (MCD) and micro-vessel density (MVD) cause more aggressiveness, 
metastasis, poor survival rate and higher morbidity. But the exact relationship between MVD and MCD is not yet 
known. The present study was undertaken to find the status of MCD and MVD in carcinoma in situ (CIS) and invasive 
squamous cell carcinoma (ISCC) of cervix and their relationship in the context cervical carcinoma.

Methods : The present cross-sectional analytical study was conducted in the Department of Pathology, Rajshahi 
Medical College (RMC), Rajshahi, and Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka over a period 
of two years between March 2017 to February 2019. Seventy blocks were taken from the cervical colposcopic biopsy 
materials and from the total abdominal hysterectomy specimens of patients, admitted in the Gynae and Obstetrics 
Department of RMCH with CIS or ISCC (diagnosed clinically and confirmed histopathologically). The sample 
comprised of ISCC (n = 42), CIS (n = 18) and healthy control (n = 10). The exposure variables of the study were 
MCD and MVD and outcome variables were CIS and ISCC. 

Result: In the present study, ISCC formed the main bulk (60%) of the sample followed by CIS (25.7%) and healthy 
control (14.3%). Nearly 80% of the cases of ISCC in our study were of Grade II and Grade III. The present study 
demonstrated that MVD was lowest in control subjects (8/HPF) and increases progressively from CIS (27/HPF) to 
Grade I (41/HPF), Grade II (45/HPF) and Grade III (51/HPF) of ISCC. The mean MVD and MCD in CIS were 27/per 
HPF and 33/per 10 HPF respectively. The MVD and MCD were much higher in grade I ISCC (41per/HPF and 47/per 10 
HPF). But in grade II and grade III tumors, the MVD increased to 45 and 51/ per HPF respectively with the 
corresponding decrease in MCD to 37 and 38 per/10 HPF respectively.

Conclusion: The study concluded that the MCD in ISCC is much higher compared to that in CIS. As the tumour 
angiogenesis progresses in ISCC with increase in the number of MVD, the MCD decreases. The MCD in cervical ISCC 
does not increase parallelly with the increase in MVD; rather it decreases with the advance of carcinoma from grade 
I to grade II & III.

Key words: Expression of Mast Cell Density, Angiogenesis, Carcinoma, in Situ, Invasive Squamous Cell Carcinoma, 
Cervix etc.

84

Ibrahim Card Med J 2021; 11 (2): 84-90
 Ibrahim Cardiac Hospital & Research Institute

O
R

IG
IN

A
L 

A
R

TI
C

LE



INTRODUCTION:

Carcinoma of the cervix was reported to be the 
fourth leading cause of cancer death in women 
worldwide, causing an estimated 265,700 deaths a 
year.1 It is the second leading malignancy in terms of 
incidence and mortality among Bangladeshi women.2 
About 11,956 new cervical cancer cases are 
diagnosed annually in Bangladesh. The human 
papilloma virus in particular subtype 16 & 18 are 
related to E6 & E7 proteins. E6 promotes the 
degradation of p53 while E7 inactivates 
retinoblastoma protein.3 Degradation of p53 is 
responsible for activating angiogenesis through 
production of Vascular Endothelial Growth Factors 
(VEGF), Interleukin (IL-8), and Fibroblast Growth 
Factors (FGFs) from mast cells.4 

Several studies have highlighted that the increase in 
mast cell density (MCD) is associated with augment 
angiogenesis. Angiogenesis is evaluated as micro- 
vessels density (MVD). A study of forty-eight cases 
carried out in India by Mondal and associates,5 of 
which 38 cases were of invasive cervical carcinoma, 
6 carcinomas in situ (CIS), 4 micro-invasive 
carcinomas and control sections from 10 normal 
cervical mucosa. The value of MCD and MVD were 
found higher in invasive cervical carcinomas, when 
compared to those in CIS & normal cervical tissue.5 
The activation of mast cell causes degranulation and 
releases of heparin, histamine, serine proteases, 
tryptase, VEGF, phospholipids which are responsible 
for inflammation, immunity, vascular permeability 
and angiogenesis.6 Tumor associated mast cells 
present in the microenvironment of tumor.7 Tumor 
cells produce Stem Cell Factors (SCF), which 
activates mast cell kit receptor. VEGF, PGE2 and 
histamine are chemotactic for mature mast cells and 
cause degranulation.7 Mast cells are the main source 
of VEGF and are responsible for neo-angiogenesis. 
Early application of mast cell inhibitors and anti- 
angiogenic agents in target therapy can be able to 
stop neo-angiogenesis and it may cease the 
progression of CIS to invasive cervical cancer and 
prevent metastasis.

Tumor cells produce angiogenic factors that directly 
trigger the endothelial cells to develop. Mast cell 

density (MCD) and micro-vessel density (MVD) cause 
more aggressiveness, metastasis, poor survival and 
higher morbidity.5 During the progression from CIS 
to invasive cervical carcinoma, MCD and MVD can be 
a measure of tumor angiogenesis. Detection of MCD 
and neo-angiogenesis through measuring MVD may 
predict the risk of tumor development progression 
and metastasis. Therefore, detection of MCD with 
special stain Toluidine Blue and angiogenesis by 
immunomarker CD-34 can be an important measure 
for evaluation of disease progression and survival 
rate of the patients. The present study was 
therefore, intended to see MCD and angiogenesis in 
carcinoma in situ and invasive squamous cell 
carcinoma of the cervix. The findings obtained from 
the study may have significant impact in the 
assessment of biological behavior and prognosis of 
cervical cancer. 

METHODS:

This cross-sectional analytical study was conducted 
in the Department of Pathology, Rajshahi Medical 
College (RMC), Rajshahi on approval of the thesis 
protocol by the Institutional Review Board (IRB) of 
the RMC. Diagnosed cases of carcinoma in situ (CIS) 
or invasive squamous cell carcinoma (ISCC) of the 
cervix were included in the study. Patients diagnosed 
as a case of CIN-I, CIN-II and chronic cervicitis, 
other variant of cervical carcinoma or patients who 
received chemotherapy or radiotherapy before 
biopsy were excluded. A total of 70 blocks were 
collected from Pathology Department of RMC; of 
them 66 blocks were collected from colposcopic 
biopsy specimens and 4 blocks from total abdominal 
hysterectomy specimens; of the collected blocks, 42 
were diagnosed as invasive squamous cell 
carcinoma, 18 were as carcinoma in situ, 10 as 
non-significant lesions and were taken as control. 
Seventy (70) paraffin blocks were sectioned in 5 
micrometer thickness. After deparaffinization with 
xylene and rehydration with decreasing graded 
alcohol, three sections were made for each case-one 
stained with Haematoxylin and Eosin stain, one with 
Toluidine Blue stain and the third one was 
immunohistochemically analyzed with CD-34 
immunomarker. Routine Haematoxylin and Eosin 
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stains and Toluidine Blue were done in the 
Department of Pathology, RMC. The Immunostaining 
was done at Department of Pathology, BSMMU, 
Dhaka. For immunohistochemistry, the section was 
mounted on poly-L-lysin coated slides.

RESULTS:

The findings obtained from the study showed that 
there was no significant difference between the 
subjects with CIS and those with ISCC. However, 
both these groups were significantly different from 
the control subjects (p < 0.001). Two-thirds (66.7%) 
of CIS, 54.8% of ISCC and 60% of control subjects 
were < 12 years old at age of menarche, with mean 
age of the subjects at age of menarche in the three 
groups being 11.1, 11.7 and 11.9 years respectively 
(p=0.285). Two-thirds (66.7%) of CIS and 70% of 
the control subjects were overweight & obese as 
compared to 40.5% of the ISCC subjects (p=0.090) 
(Table I).

4.4 Reproductive & obstetric profile:

Of the total 70 sample, 39(55.7%) were at 
premenopausal stage & 31(44.3%) were at 
menopausal stage. Data show that there was no 
significant difference between subjects with CIS and 
those with ISCC with 50% being premenopausal and 
50% menopausal. However, they differ significantly 
from the control group, with all of the latter group 
being at premenopausal stage (p = 0.010). Grand 
multipara demonstrated their significant presence in 
the CIS group (38.9%) compared to ISCC group 
(23.8%). In the control group 70% were multipara, 
although none of them was grand multipara. The 
three groups were significantly heterogeneous 
(p=0.002) (Table II).

Histological grading of 42 invasive squamous cell 
carcinoma cases revealed that over half  (52.4%) of 
them were of Grade-II, 26.2% grade-III and 21.4% 
grade-I (Fig. 1). Histological typing showed that 
nearly two-thirds (64%) of the invasive squamous 
cell carcinomas were large-cell non-keratinizing and 
36% large-cell keratinizing out of 42 cases of 
invasive squamous cell carcinoma (Fig. 2). The mean 
mast cell density (MCD) has no difference between 
samples with CIS and those with ISCC, although 

they were much higher compared to that of control 
group (p<0.001). However, mean MVD of ISCC 
(46±14 per HPF) was staggeringly higher than that 
of CIS (27±10 per HPF), which was again much 
higher than that of control group (9±3 per HPF) 
(p<0.001) (Table III). The mean MVD and MCD in 
CIS were 27/per HPF and 33/per 10 HPF. The MVD 
and MCD were higher in grade I ISCC (41per/HPF 
and 47/per 10 HPF respectively). But in grade II and 
grade III tumour the MVD increased to 45 & 51/ per 
HPF respectively with the corresponding decrease in 
MCD to 37 and 38 per/10 HPF respectively (Fig.3).   

Group
Demographics

Table I. Distribution of the study subjects by their demographic 
characteristics (n = 70) 

Age# (years)    

    ≤ 40 7(38.9) 10(23.8) 8(80.0) 

    41 – 50  4(22.2) 16(38.1) 2(20.0) 

    51 – 60  5(27.8) 13(31.0) 0(0.0) 

    > 60  2(11.1) 3(7.1) 0(0.0) 

    Mean ± SD 49.8±13.3 48.2 ±10.9 32.4 ± 7.4 < 0.001

Age at menarche# (yrs.)    

    < 12 12(66.7) 23(54.8) 6(60.0) 

    ≥12 6(33.3) 19(45.2) 4(40.0) 

    Mean ± SD 11.1 ± 1.4 11.7 ± 1.7 11.9 ± 1.3 0.285

BMI* (kg/m2)    

    < 18.5 0(0.0) 1(2.4) 1(10.0) 

    18.5 – 25.0  6(33.3) 24(57.1) 2(20.0) 0.090

    ≥ 25.0 12(66.7) 17(40.5) 7(70.0) 

CIS
(n = 18)

ISCC
(n = 42)

Control
(n = 10)

p-value

Figures in the parentheses denote corresponding percentage. 
#Data were analyzed using ANOVA statistics and were presented as mean ± SD.
*Data were analyzed using Chi-squared (χ2) Test and were presented as n(%)

GroupReproductive & 
obstetric pro�le

Table II. Distribution of the study subjects by their reproductive 
pro�le (n = 70).

Reproductive state    
   Premenopausal 9(50.0) 20(47.6) 10(100.0) 

0.010   Menopausal 9(50.0) 22(52.4) 0(0.0) 
Parity    
   Primipara 0(0.0) 1(2.4) 3(30.0) 
   Multipara 11(61.1) 31(73.8) 7(70.0) 0.002
   Grand multipara 7(38.9) 10(23.8) 0(0.0) 

CIS
(n = 18)

ISCC
(n = 42)

Control
(n = 10)

p-value

Figures in the parentheses denote corresponding percentage. 
*Data were analyzed using Chi-squared (χ2)
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DISCUSSION:

In the present study, ISCC formed the main bulk 
(60%) of the sample followed by CIS (25.7%) and 
healthy control (14.3%). Mondal and associates5 
noted that during their study period of 2 years, they 
obtained a large number of cases of invasive cervical 
carcinoma (n = 38), compared to the number of 
cases of CIS (n = 6) and microinvasive carcinoma (n 
= 4). Nearly 80% of the cases of ISCC in our study 
were of Grade II and Grade III. The presence of 
higher number of moderate and poorly differentiated 
cervical carcinoma might be due to poor 
socioeconomic condition and lack of awareness 
among patients of developing countries like ours, 
where patients seek medical help at later stage of 
the disease, thus contributing to the large number of 
cases of invasive carcinoma that we found.

The present study demonstrated that MVD was 
lowest in control subjects & increased progressively 
from CIS to Grade I, Grade II and Grade III of ISCC. 
However, the MCD did not increase parallel to the 
increase in MVD; rather it decreased with the 
advance of tumour from grade I to grade II and 
grade III. The data on relationship between MCD and 
MVD in cervical cancers and pretumoral conditions 
are limited.8 Angiogenesis is the process of new 
blood vessel formation from pre- existing ones, & it 
has been shown to be associated with the growth 
and progression of malignant tumors. Folkman and 
Shing9 suggested that mast cells and macrophages 
could be attracted by chemotactic molecules 
produced by tumor cells and could be an important 
source of proangiogenic factors.9 Evidence showed 
that micro-vessel counts might be one of the most 
important clinical prognostic factors. Although the 
importance of angiogenesis in tumor progression of 
many solid tumors is well-recognized, there is little 
information about the clinical significance of MVD in 
cervical SCC.10 

The role of mast cells in tumor formation and 
progression is complex. Studies show both positive 
and negative relationships between MCD and tumor 
progression.11-13 Mondal and colleagues5 found that 
both MCD and MVD increased from normal cervical 
samples through CIS to invasive carcinoma. Mast 
cells were thought to play a pivotal role in 

Fig. 1: Distribution of patients by histological grading of tumor (n = 42)

Fig. 2: Distribution of ISCC subjects by tumour type. 

Group
MCD and MVD

Table III. Comparison of MCD and MVD among the study groups (n = 70)

MCD (per 10 HPF) 33 ± 16 37 ± 18 8 ± 3 < 0.001
MVD (per 1 HPF) 27 ± 10 46 ± 14 9 ± 3 < 0.001

CIS
(n = 18)

ISCC
(n = 42)

Control
(n = 10)

p-value

#Data were analyzed using ANOVA statistics and were presented as mean ± SD.

Fig. 3: Relationship between MCD and MVD
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angiogenesis due to their close association with 
blood vessels and lymphatic channels. These cells 
were also found to accumulate in substantial 
numbers in richly vascularized tissues, such as, 
hemangiomas, polyps, & tumors.14 Cabanillas-Saez 
and associates15 reported that the MCD remained 
constant through the Grades 1-3 of CIN, but it 
significantly increased in invasive cervical 
carcinoma. They concluded that the mast cells 
provide an effective mechanism to create the 
vascularized microenvironment necessary for tumor 
cells to proliferate and disseminate. Mast cells and 
macrophages are of vital importance in the 
development of tumor associated blood & lymphatic 
capillaries in cervical carcinoma.16 Benítez-Bribiesca 
et al16 found that the MVD in normal epithelium and 
in dysplasia was similar but they observed a 
significant increase in CIS and invasive cervical 
carcinoma. An increase in MVD was reported from 
the control samples through CIS to microinvasive 
cervical carcinoma.17 A similar increase in both MCD 
and MVD was observed in the study Wilk et al8. In 
contrast, Naik et al18 reported that mast cells 
increase in inflammatory conditions of cervix, but 
decrease in malignant conditions. 

Previous studies have shown the presence of mast 
cells in some malignant epithelial tumors such as 
rectal carcinomas,19 pulmonary adenocarcinoma,20 
cervical carcinoma of the uterus21 and breast 
carcinomas.22 Although the functions of these 
intratumoral mast cells are unclear, they have been 
shown to be related to patients’ prognosis.19 Two 
theories have been advocated about the intratumoral 
mast cells. One is that mast cells may play a role in 
tumor growth, invasion and angiogenesis.23 The 
other is that mast cells have cytotoxicity to tumor 
cells by an immunologic mechanism.24 An earlier 
study found a direct correlation between mast cell 
count and patient prognosis in pulmonary 
adenocarcinoma indicating that mast cells had a 
cytotoxic, rather than an angiogenic effect in 
tumors.25 Mast cell cytotoxicity was reported with 
mast cell to tumor cell ratios greater than 20:1. 
Conversely, when mast cell: tumor cell ratios were 
between 10:1 to 1:100, tumor progression was 
enhanced.26 Therefore, the effect of mast cells 
against cancer cells might depend on the 

concentration of mast cell products in the 
microenvironment. But in most of the tumors, as 
well as in our cases, the concentration of mast cells 
in the tumors belong to the latter situation, that is, 
mast cells might be implicated in the tumor 
angiogenesis.

The significance of MVD lies in evaluating prognosis 
of cervical SSC. However, previous studies evaluating 
the prognostic significance of MVD as measured by 
IHC detection of non-specific vascular markers 
(Factor-8, CD34, CD31) have reported conflicting 
results.27,28  In the largest of these studies, Obermair 
et al29 reported the worse outcome in women with 
high tumor MVD. The 5-years survival rate for 
women with high MVD (> 20 vessels/hpf) was 63% 
vs. 90% for women with low MVD. Several studies 
have supported these findings;11,30 however high 
MVD has also been shown to be associated with 
improved survival12,13 or not correlated with the 
outcome at all.31,32 

Summarizing the findings of the study we find that 
mast cells accumulate in both CIS and ISCC, but the 
accumulation of MCD in cervical ISCC is much higher 
compared to that in CIS. With the progress of 
tumour angiogenesis, the MCD decreases in ISCC 
and assumes a much lower value in grade II and 
grade III carcinoma than that was in grade I tumour 
suggesting that MCD in ISCC does not increase 
corresponding to the increase in MVD; rather it 
decreases with the increase in grading of the tumour.

CONCLUSION: 

From the findings of the study, it can be concluded 
that the mast cell density (MCD) in cervical invasive 
squamous cell carcinoma (ISCC) is much higher 
compared to that in carcinoma in situ (CIS). As the 
tumour angiogenesis progresses in ISCC with 
increase in the number of MVD, the MCD decreases 
and assumes a much lower value in grade II and 
grade III carcinoma than that in grade I tumour. 
Thus, the study showed that MCD in ISCC does not 
increase parallel to the increase in MVD, rather it 
decreases with the advance of tumour from grade I 
to grade II and grade III, because the more the mast 
cells degranulation takes place, the more angiogenic 
factors are released causing more angiogenesis.  
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This study will help understand the significance of 
mast cell in angiogenesis and tumour grading.   
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Updates from Important Trials in Cardiology of 2022 (January – June)
F. Aaysha Cader1, Md Minhaj Are�n2, Sahela Nasrin3, Saidur Rahman Khan3

TRIALS IN HEART FAILURE & 
CARDIOMYOPATHY

Study of Dietary Intervention under 100 mmol 
in Heart Failure (SODIUM-HF)

Presented at ACC 2022

Background: 

Dietary restriction of sodium for patients with heart 
failure has been practiced, with little evidence, on 
the basis that it prevents fluid overload and adverse 
outcomes. The Study of Dietary Intervention under 
100 mmol in Heart Failure (SODIUM-HF) was 
designed to test the efficacy of a reduction in dietary 
sodium on cardiovascular-related hospital admissions, 
emergency department visits and all-cause mortality 
at 12 months.1 

PICO (Population, Intervention, Comparator, 
the Outcomes) Criteria: 

This international, open-label, randomised, controlled 
trial enrolled 806 patients with chronic heart failure 

(NYHA functional class 2–3), and receiving optimally 

tolerated guideline-directed medical treatment, at 
26 sites in six. Recruitment was stopped early by the 
Data and Safety Monitoring Board (DSMB), owing to 
limitations of trial operational feasibility and the 
impact of the COVID 19 pandemic. As such, total of 
806 patients were randomly assigned (1:1) to either 
low sodium diet of less than 100 mmol (ie, <1500 
mg/day) (intervention arm; n=397) or usual care 
according to local guidelines (comparator arm; 
n=409). The composite primary endpoint was 
cardiovascular-related hospital admissions, 
emergency department visits and all-cause mortality 
within 12 months. Secondary Endpoints included 
quality of life (by KCCQ), exercise capacity (by 
6MWT) and New York Heart Association [NYHA] 
class.

Results: 
The median age of the patients was 67 (IQR: 58–74) 
years with male-to-female ratio being 2:1. There 
were no differences in the composite primary 
outcome at 12 months (15% vs 17% for low-sodium 
vs usual care; hazard ratio [HR] 0∙89 [95% CI 0∙
63–1∙26]; p=0∙53), which were assessed by 

INTRODUCTION

In this edition of the Ibrahim Cardiac Medical Journal’s “Journal Scan”, we present an overview of important 
randomised controlled trials presented at the American College of Cardiology (ACC.22) scientific sessions and 
Euro PCR 2022, with a brief critical appraisal. 

In keeping with a critical appraisal format, each trial is introduced with its background and aims, PICO 
(Population, Intervention, Comparator, Outcomes) Criteria, main results and concluding remarks.
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intention-to-treat (ITT). No differences were 
observed in the individual components of the 
composite either.1 A modest effect on quality-of-life 
assessed by KCCQ and a very modest effect on NYHA 
improvement by 1 class were seen, which are of 
limited value given the open label design.  There 
were also no differences in 6-minute walk distance 
between the low sodium and the usual care groups.1  

Conclusion: 
Dietary intervention to reduce sodium intake beyond 
current recommendations of 2000 mg/ day did not 
reduce clinical events in ambulatory patients with 
heart failure. These results ought to be interpreted 
on the background of what is a potentially 
underpowered trial: the estimated effect size was 
optimistic, fewer patients that needed were enrolled 
owing to premature termination of the trial and 
event rates were lower than anticipated. 

Mavacamten as an Alternative to Surgical Septal 
Myectomy or Alcohol Ablation in Patients with 
Severely Symptomatic Obstructive Hypertrophic 
Cardiomyopathy (VALOR HCM trial)

Presented at ACC 2022

Background: 
Mavacamten, a targeted inhibitor of cardiac myosin 
improves left ventricular outflow tract (LVOT) 
gradient, quality of life and physical functioning in 
obstructive HCM.  Septal reduction therapies (SRT), 
is recommended for patients with intractable 
symptoms despite maximal medical therapy. As 
such, there is a lack of approved medical therapies 
for obstructive hypertrophic cardiomyopathy (HCM). 
VALOR-HCM, a phase 3, double-blind placebo- 
controlled trial was designed to assess if addition of 
mavacamten to maximally-tolerated medical therapy 
would allow severely symptomatic obstructive HCM 
patients to improve sufficiently such that they no 
longer met guideline criteria for SRT or chose not to 
undergo SRT for 16 weeks.2

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

A hundred and twelve patients were randomised 1:1 

to Mavacamtem vs placebo and followed up for 16 
weeks. The population included patients with 
severely symptomatic obstructive HCM on maximally 
tolerated medical therapy meeting guideline criteria 
of eligibility for septal reduction therapy (SRT). The 
primary endpoint was a composite of patient 
decision to proceed with SRT or SRT guideline 
eligibility after 16 weeks. Mavacamtem dose was 
titrated to a maximally tolerated dose of 16 mg QD 
at weeks 8 and 12, using core-lab measured echo LV 
ejection fraction and LVOT gradient. 

Results: 

The study cohort had a mean age of 60 years, 49% 
were women, and 92% met criteria for NYHA class 3 
heart failure. The trial met its primary endpoint: 
significantly fewer patients on Mavacamtem decided 
to undergo SRT or otherwise still met guideline- 
recommended criteria for receiving SRT, as 
compared with placebo (17.9% vs 76.8%; P < 
.0001). Mavacamten also led to a reduction in 
resting LVOT gradient (Difference:-33.4 mmHg 
[95% CI, -42.3 to -24.5]), greater improvements in 
NYHA class, and improved quality of life, evidenced 
by a greater change in KCCQ-23 clinical summary 
score (Difference: 9.4 mmHg [95% CI, 4.9-14.0]), 
as compared with placebo.2 

Conclusion:

Mavacamten may be a reasonable option for patients 
with highly symptomatic obstructive HCM. Additionally, 
significant improvement in quality-of-life measures 
was also observed with mavacamten, and no serious 
adverse events were reported.

A Cluster Randomized Pragmatic Trial Aimed at 
Improving Use of Guideline Directed Medical 
Therapy in Our Patients with Heart Failure: 
PROMPT HF

Presented at ACC 2022

Background: 

Guideline Directed Medical Therapy (GDMT) 
improves clinical outcomes in heart failure patients 
with reduced ejection fraction (HFrEF), however it 
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remains under-prescribed. The PROMPT HF trial was 
a pragmatic cluster-randomised comparative 
effectiveness trial designed to investigate if timely 
and targeted alerts embedded in electronic health 
records (EHR) systems and specifically tailored to 
the patient would improve GDMT prescriptions in 
eligible patients with HFrEF, compared to usual care.3

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

A total of 1310 patients achieved 91% power to 
detect a 10% difference between study arms at α of 
0.05 and an intra-cluster correlation coefficient of 
0.05. Randomisation occurred at the provider level 
with 100 experienced providers randomised to the 
intervention group (alert) or usual care (No Alert), 
creating 100 clusters to which eligible participants 
were assigned on their first clinic visit. The 
intervention was an EHR-embedded best practice 
alert that triggered for the patient which notified 
providers of individualized GDMT recommendations 
and relevant clinical and laboratory parameters. The 
comparator arm was usual care with no alert. The 
primary endpoint was an increase in the number of 
GDMT classes prescribed at 30 days post- 
randomization.

Results:
The median age of patients was 72 years. Almost 
one-third (31%) of the patients were female and 
median LVEF was 32%. The study met its primary 
endpoint, with a 25.7% increase in the alert arm, as 
compared with 18.7% of the usual care arm [adjusted 
RR: 1.41, 95% CI (1.03, 1.93), P=0.03]. This was 
consistent across pre-specified subgroups. Improved 
secondary outcomes of increase in dose or number of 
GDMT classes at 30 days were also seen in the 
intervention arm. However, there were no significant 
differences in mortality, emergency department (ED) 
visits, or hospitalizations via the ED.3  

Conclusion: 

The authors concluded that a personalized 
EHR-triggered alert during office visits led to 
significantly higher number of HFrEF patients on 
appropriate GDMT. This low-cost tool can be rapidly 

embedded into the EHR. Although PROMPT-HF was a 
pragmatic trial, limitations included that it was single 
centre, tested exclusively in an outpatient setting, 
via experienced providers with outcomes assessment 
limited to 30 days. 

TRIALS IN INTERVENTIONAL & STRUCTURAL 
CARDIOLOGY 

Effects of Complete Revascularization on 
Angina-related Quality of Life in Patients with 
St-segment Elevation Myocardial Infarction

Presented at ACC 2022

Background: 

The COMPLETE trial demonstrated that complete 

revascularization reduced major CV events and this 

led to a Class 1A recommendation for complete 

revascularization for STEMI in the 2021 ACC/AHA/ 

AATS/STS/SCAI Guidelines for Coronary Artery 

Revascularization.4 In this COMPLETE trial Quality of 

Life (QOL), a pre-specified analysis of the COMPLETE 

trial, the effect of complete revascularization on 

angina-related quality of life was evaluated. 

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

PICO is as for the COMPLETE trial. Patients with 

STEMI and multivessel coronary disease were 

randomized to complete revascularization (n=2,016) 

versus culprit-only revascularization (n=2,025). 

Seattle Angina Questionnaire (SAQ) was administered 

at baseline (randomization), 6 months and final visit 

(median 3 years). Endpoints were residual angina or 

proportion that was angina-free.

Results: 

The change in Seattle Angina Questionnaire (SAQ) 

summary score from baseline to 3 years was 9.8 in 

the complete revascularization group vs. 9.6 in the 

culprit-only group (p = 0.003). The benefit was 

confined to those with a non-culprit lesion ≥80%. 

Residual angina at the study end was observed in 

12.5% in the complete revascularization group vs. 

15.7% in the culprit-only group (p = 0.013)
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Conclusions: 

Both a complete revascularization and a culprit- 
lesion-only strategy improved angina-related QOL 
compared with baseline. At a median follow-up of 3 
years, a complete revascularization may result in an 
improved angina-related QOL vs culprit only PCI, 
translating into a number needed to treat 31 patients 
to prevent one patient from experiencing angina at a 
median follow-up of 3 years.

Edoxaban versus Dual Antiplatelet Therapy for 
Leaflet Thrombosis & Cerebral Thromboembolism 
after TAVR: The ADAPT TAVR Randomized Clinical 
Trial

Presented at ACC 2022

Background: 

The primary objective of ADAPT TAVR was to 
investigate the effect of edoxaban compared to dual 
antiplatelet therapy (DAPT) for the prevention of 
leaflet thrombosis and the potential risks of cerebral 
thromboembolization and neurological or 
neurocognitive dysfunction in patients without an 
oral anticoagulation (OAC) indication after 
Transcatheter aortic valve replacement (TAVR).5

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria:

The investigators randomised 229 patients who had 
undergone TAVR, and did not have any indications 
for anticoagulation to receive either edoxaban 
(intervention arm) or DAPT (comparator arm) for six 
months. Patients underwent magnetic resonance 
imaging (MRI) scans and neurological and 
neurocognitive function tests within one week of 
their TAVR procedure and again at six months. At 
six-month follow up, patients received computed 
tomography (CT) scans to detect subclinical leaflet 
thrombosis (SLT). The primary endpoint was the 
incidence of leaflet thrombosis on 4D-volume  
rendered CT at 6 months. The secondary objective 
was to determine the causal association of 
subclinical leaflet thrombosis with cerebral 
thromboembolism & neurological or neurocognitive 
dysfunction.

Results: 

Among a total of 229 patients who had undergone 
TAVR, 10(9.8%) patients in the edoxaban group 
developed SLT that was detectable on the CT scan, 
compared with 20(18.4%) of those in the DAPT 
group; however, this difference was not statistically 
significant. Rates of death, stroke, transient ischemic 
attack, blood clotting in the brain and problems with 
thinking or memory were similar between the 
groups.5

Conclusion: 

The overall incidence of leaflet thrombosis on CT 
scans was less frequent (8.5% difference; risk ratio 
of 0.53) with the edoxaban therapy than with the 
DAPT therapy, and it did not reach statistical 
significance. There was no causal association of 
leaflet thrombosis with temporal related changes of 
new cerebral thromboembolism and neurological end 
points.

Distal Versus Conventional Radial Access for 
Coronary Angiography & Intervention (DISCO 
RADIAL)

Presented at EURO PCR 2022

Background: 

Transradial access (TRA) is the recommended access 
for coronary procedures owing to its increased safety 
and convenience. However, radial artery occlusion 
(RAO) is its most frequent complication, which will 
increasingly affect patients undergoing multiple 
procedures during their lifetimes. Distal radial access 
(DRA) has emerged as a promising alternative 
access to minimize RAO risk. A large-scale, 
international, randomized trial comparing RAO with 
TRA and DRA is lacking.

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

DISCO RADIAL was an international, multicenter 
(Europe & Japan), randomized controlled trial. A 
total of 1307 patients with indications for 
percutaneous coronary procedure using a 6-F 
Slender sheath was randomized to DRA or TRA with 
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systematic implementation of best practices to 
reduce RAO.6 The primary endpoint was the 
incidence of forearm RAO assessed by vascular 
ultrasound at discharge. Secondary endpoints 
included crossover, hemostasis time, and access 
site-related complications.

Results: 

Overall, 657 patients underwent TRA, and 650 
patients underwent DRA. Forearm RAO did not differ 
between groups (0.91% vs 0.31%; P = 0.29). Patent 
hemostasis was achieved in 94.4% of TRA patients. 
Crossover rate was higher with DRA than that with 
TRA (7.4% vs 3.5%; P = 0.002), and median 
hemostasis time was shorter for DRA (153 vs. 180 
minutes; P < 0.001). Radial artery spasm occurred 
more frequently with DRA (5.4% vs 2.7%; 
P=0.015). Overall bleeding events and vascular 
complications did not differ between groups.

Conclusions: 

With the implementation of a rigorous hemostasis 
protocol, DRA and TRA have equally low RAO rates. 
DRA is associated with a higher crossover rate & 
radial artery spasm but a shorter hemostasis time.

Comparison of Fractional Flow Reserve and 
Intravascular ultrasound-guided Intervention 
Strategy for Clinical Outcomes in Patients with 
Intermediate Stenosis: The FLAVOUR randomized 
clinical trial

Presented at ACC 2022

Background:

Coronary angiography has limitations in defining the 
ischemia-causing stenotic lesion, especially in cases 
with intermediate coronary stenosis. Fractional flow 
reserve (FFR) is a current standard method to define 
the presence of ischemia physiologically. On the 
other hand, intravascular ultrasound (IVUS) is the 
most commonly used intravascular imaging tool that 
can provide the lesion geometry and provide 
important information on plaque vulnerability. The 
primary aim of the FLAVOUR study was to compare 
the safety and efficacy of FFR-guided versus 

IVUS-guided percutaneous coronary intervention 
(PCI) strategies in patients with intermediate 
coronary stenosis.7

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

The FLAVOUR trial was an international, multicenter, 
prospective, randomized clinical trial. It was powered 
for non-inferiority. A total of 1682 consecutive 
patients with intermediate stenosis (defined as 
40-70% by angiographic visual estimation) in a 
major epicardial coronary artery were included. They 
were randomized 1:1 to receive either FFR-guided or 
IVUS-guided PCI strategy. Patients were treated with 
PCI according to the predefined criteria for 
revascularization; FFR ≤ 0.80 in the FFR-guided 
group and Minimal Lumen Area (MLA) ≤3 mm2 (or 3 
mm2<MLA ≤4 mm2 and plaque burden >70%) in the 
IVUS-guided group. The primary endpoint was the 
patient-oriented composite outcome (POCO), which 
was a composite of all-cause death, myocardial 
infarction, and any repeat revascularization at 24 
months after randomization.

Results: 

Compared with patients who were evaluated by 
IVUS, significantly fewer patients evaluated by FFR 
underwent PCI (65.3% vs. 44.4%, respectively). The 
primary outcome, all-cause death, myocardial 
infarction, or revascularization at 24 months, 
occurred in 8.1% of the FFR group vs. 8.5% of the 
IVUS group (p for noninferiority = 0.015), which was 
consisted across tested subgroups. Among 
secondary outcomes, myocardial infarction at 24 
months were 1.9% of the FFR arm vs. 1.7% of the 
IVUS arm (p =0.70), Revascularization at 24 months 
was 5.7% of the FFR arm vs. 5.3% of the IVUS arm 
(p=0.71). There were no differences in patient- 
reported outcomes (Seattle Angina Questionnaire) 
between treatment groups.

Conclusions: 

Among patients with an intermediate coronary 
stenosis, FFR-guided PCI was noninferior to 
IVUS-guided PCI. FFR-guided PCI was associated 
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with a similar incidence of adverse cardiovascular 
events at 24 months compared with IVUS-guided 
PCI. Patient-reported outcomes were similar between 
the treatment groups. These results apply to 
patients with non–left main native coronary artery 
stenoses.

Efficacy of Diltiazem to Improve Coronary 
Vasomotor Dysfunction in Angina and 
Nonobstructive Coronary Arteries: Results of 
the EDIT-CMD Randomized Clinical Trial

Presented at ACC 2022

Background: 
Diltiazem is recommended and frequently prescribed 
in patients with angina and non-obstructive coronary 
artery (ANOCA) disease, suspected of Coronary 
Vasomotor Dysfunction (CVDys). However, studies 
substantiating its effect are this patient group are 
lacking. Efficacy of Diltiazem to Improve Coronary 
Microvascular Dysfunction (EDIT-CMD) was 
randomized clinical trial which evaluated the effect of 
diltiazem on coronary vasomotor dysfunction, as 
assessed by repeated coronary function testing 
(CFT), angina, and quality of life.8

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

A total of 126 patients with ANOCA were included 
and underwent CFT. CVDys, defined as the presence 
of vasospasm (after intracoronary acetylcholine 
provocation) and/or microvascular dysfunction 
(coronary flow reserve: <2.0, index of microvascular 
resistance: ≥25), was confirmed in 99 patients, of 
whom 85 were randomized to receive either oral 
diltiazem or placebo up to 360 mg/d. After 6 weeks, 
a second CFT was performed. The primary end point 
was the proportion of patients having a successful 
treatment, defined as normalization of 1 abnormal 
parameter of CVDys and no normal parameter 
becoming abnormal. Secondary end points were 
changes from baseline to 6-week follow-up in 
vasospasm, index of microvascular resistance, 
coronary flow reserve, symptoms (Seattle Angina 
Questionnaire), or quality of life (Research and 
Development Questionnaire 36).

Results: 

In total, 73 patients (38 diltiazem vs 35 placebo) 

underwent the second CFT. Improvement of the CFT 

did not differ between the groups (diltiazem vs 

placebo: 21% vs 29%; P=0.46). However, more 

patients on diltiazem treatment progressed from 

epicardial spasm to microvascular or no spasm (47% 

vs 6%; P=0.006). No significant differences were 

observed between the diltiazem & placebo group in 

microvascular dysfunction, Seattle Angina 

Questionnaire, or Research and Development 

Questionnaire.8

Conclusions: 

This first performed randomized, placebo-controlled 

trial in patients with ANOCA showed that 6 weeks of 

therapy with diltiazem, when compared with 

placebo, did not substantially improve CVDys, 

symptoms, or quality of life, but diltiazem therapy 

did reduce prevalence of epicardial spasm

Effects of Alirocumab on Coronary 

Atherosclerosis Assessed by Serial 

Multimodality Intracoronary Imaging in 

Patients with Acute Myocardial Infarction: A 

Double-blind, Placebo-controlled, Randomized 

Trial (PACMAN AMI)

Presented at ACC 2022

Background:

The risk for cardiovascular adverse events after 

acute myocardial infarction (AMI) remains high 

despite potent medical treatment including 

low-density lipoprotein cholesterol (LDL-C) lowering 

with statins. Proprotein convertase subtilisin/kexin 

type 9 (PCSK9) antibodies substantially reduce 

LDL-C when added to statin. Alirocumab, a 

monoclonal antibody to PCSK9, reduces major 

adverse cardiovascular events (MACE) after AMI. 

The effect of alirocumab on coronary atherosclerosis 

including plaque burden, plaque composition and 

fibrous cap thickness in patients presenting with AMI 

remains unknown.
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PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

This was a multicenter, double-blind, placebo- 
controlled trial. Four hundred fifty patients 
undergoing PCI for AMI were randomised to receive 
biweekly subcutaneous alirocumab (150 mg; 
n=148) or placebo (n=152), initiated less than 24 
hours after urgent PCI of the culprit lesion, for a total 
of 52 weeks.9 All patients received high-intensity 
statin therapy (rosuvastatin 20 mg). The primary 
efficacy endpoint was the change in IVUS-derived 
percent atheroma volume from baseline to week 52. 
Secondary endpoints included changes in near- 
infrared spectroscopy-derived maximum lipid core 
burden index within 4 mm, as well as optical 
coherence tomography-derived minimal fibrous cap 
thickness from baseline to week 52.9

Results:

The mean change in percent atheroma volume was 
-2.13% with alirocumab vs. -0.92% with placebo at 
52 weeks. In addition, the mean change in maximum 
lipid core burden index within 4 mm was -79.42 in 
the alirocumab group compared with -37.60 in the 
placebo group (95% CI−70.71 - −11.77, p = 0.006), 
while the mean change in minimal fibrous cap 
thickness was 62.67 μm with alirocumab vs. 33.19 μ
m with placebo (95% CI 11.75-47.55; p=0.001). All 
other secondary imaging outcomes showed a 
significant difference in favour of alirocumab. 
Ischaemia-driven revascularisation rates were lower 
in the alirocumab arm, as compared with the placebo 
arm (4.8% vs. 11%, p = 0.04) with no other 
difference in clinical events. Overall adverse event 
rates were low in both groups with general allergic 
reaction found in the alirocumab group alone (3.4% 
vs. 0.0%, p=0.03).9

Conclusions:

Following early initiation of alirocumab on top of 
high-intensity statin therapy in a high-risk 
population with AMI, we observed a 2 fold regression 
of coronary atherosclerosis & stabilization of 
high-risk plaques when compared with treatment 
with statins alone. These findings provide insights to 

support more-frequent, early and targeted use of 
alirocumab on top of high-intensity statin therapy in 
patients who have had a heart attack and are at high 
risk for a second one.

The ROLEX Registry (Revascularization of Left 
Main with Resolute ony X): A Multicenter 
Prospective Registry of the Resolute Onyx 
Stent for the Treatment of Unprotected Left 
Main Coronary Artery Disease

Presented at EURO PCR 2022

Background: 

The primary objective of this study is to assess the 
safety & efficacy of the new-generation zotarolimus- 
eluting stent Resolute Onyx in the treatment of 
unprotected left main coronary artery disease 
(ULMCAD), both isolated or in association with two- 
or three-vessel coronary artery disease.10

PICO (Population, Intervention, Comparator, 
Outcomes) Criteria: 

The ROLEX study was a prospective, non-randomized, 

European, multi-center registry. A total of 450 

patients with ULMCAD with low or intermediate 

anatomical complexity (SYNTAX score <32), were 

enrolled at up to 40 European sites. One-third of 

patients had left main CAD plus an additional 

stenosis, while nearly 60% had left main disease 

with multivessel CAD. Patients received a PCI 

procedure with Resolute Onyx DES and 45% of them 

(200 patients) received intravascular imaging 

guidance. Resolute Onyx DES was chosen as the 

study stent because of its 4.5- & 5.0-mm diameter 

sizes, which expand to 6.0 mm, & its single-wire 

design that enables conformability to achieve 

optimal strut apposition. The primary endpoint was 1 

year target lesion failure (TLF).

Results: 

At 1 year, the primary endpoint of TLF was 5.1% in 
the 450 patients who underwent PCI. Rate of cardiac 
death, target-vessel MI, and ischemia-driven target 
lesion revascularization (ID-TLR) were 2.7, 2.7, & 
2.0%, respectively. The rate of Stent Thrombosis 
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(ST) was 1.1%. Periprocedural MI occurred in 3.8% 
of cases. The risks of Target Lesion Failure (TLF) 

were significantly lower among those treated with 

intracoronary imaging compared with those treated 

with angiography alone. Among the 200 patients in 

whom operators used either IVUS or OCT, the rate of 

TLF was 2.0%, ID-TLR was 1% & ST 0.5%. In 

contrast, the TLF rate among 250 patients treated 

with angiography-guided PCI was 7.6%. In majority 

(98.7%) of cases, device success was demonstrated, 

including 53.4% with ACS, 58.5% with multivessel 

disease, and 30.4% with diabetes.

Conclusions: 

The data of the ROLEX study supports the use of the 

Resolute Onyx DES in left main stenting, as well as 

the benefits of imaging-guided procedures in 

combination with a conformable DES platform to 

help reduce adverse events.
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